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Mg (s) + Fy (g) - MgT, (s) {8.5)
Mg (s) + Cl, (g) = MgCl, (s) - (8.6)
Mg (s) + S (s) — MgS (s) (8.7)
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B BESOA WY I YFlEl el o e @)
' sffedieRT' FE T §H YR aifafEa-

2K,[Fe(CN)gl(agl+ Hy0, (ag) — 2K; [Fe{CN)gl(aq)
+2 KOH {ag)

H VAR q K S TTerEd 6w fgreRmm
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afferdieptor 75 w1 9ftw 39 YR e— faet e
W orfawite /Rurfaedt ov &1 gRray o
FTEgreH/afeedt av s frentaa artadieoo
wFEerar &1
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(FRHEfih SfiEEe ¥ St 1 Frehr)
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(8.9)
(Freeeoh o FH 1 S Fivgs d fermm)
CH,=CH, (g) + Hy (g) = H;C - CH, (g (8.10)
(FRZH & 2)
2HgCl, (aq) + SnCl, {aq) — Hg,Cl, (s}+SnCl, {aqg)
(8.11)
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el B D T B B e o
Wi Feiuge % 9 1 70w aiw ot & Wil
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() HyS (@ + Clp (@) = 2 HCL (g) + S (8)
(i) 3Feg04 (8)+ (s) 8 Al (s) — 9 Fe (9)

+ 4A1,04 (8)
(i) 2 Na [s) + H; {g) — 2 NaH (s)
L5}
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(111) TEEIEROTT <At STEHRON o MY STgoEm
W g g frerd Fpme © fF difemm siadtsa

AU STESISHT SO el Bl
afufear (i) #1 < w8l gufag fiF w2,
AfE 7 rq=a=y AfifwEmet o o/ W |
ufwifig =T T

8.2 ToEE Travar fafRmredl
o B W IR RifRan
TH °% 5W 9o € fo Frefofes adt sfwfet o

A A W e TS o % wEm o
FRU WieTq H1 FFHW T W S; WY-wd

A, SIS Ao HEwT w1 SIS N R W R,

Hifr T Tl ¥ AT T difean w1 g4 8
w1 2

2Na(s) + Cl,(g) — 2NaCl (s} (8.12)
2Na(s) + O,(g) — NayOls) (8.13)
2Nafs) + S(s) — Na,S(s) (8.14)

O oEY & FRml o eTuR W wifgam
FiEs, Afsgq iFEe au Gfeqy BewEs
aafr dfieel & w9 ¥ fafke ¥ T2 Na'cl (s),
(Na"),0™(s) T (Na'), S* (s) & ®9 ¥ fa@ s
Iferm M forege SO 31 g % WU 812 | 8,
14 9 W afufRae # 9 o foe W R

2¢ =1 =R
I Y
2Na(s) + Cl,(g) — 2Nd Cl (s)

L A
2e” =1 Wi

2¢ &1 =hEa

| v

9Na(s) % + 0 ,{g) — (Na),0%(s)

2e” T Wi

2¢ &1 frerrm

|

9Naf(s) + S(s) — (N2),S*(s)
1

2e” it qiia
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gfawr & o sk afafsmael it < =Ty §
feran =1 e §1 T W ORI 1 PR 9o T
A Rl w0 Wi ekt & T wW ¥ Qe
FANES F IR P Afers Tiepa w9 § 50 TR
ferg a2

2 Na(s) — 2 Na'*(g) + 2¢e”

Cly(g) + 2¢” - 2 Cl'g)

SqdeR T = w1 ¢ g arfferen’ e €, T
R w afafamw oe-uE e AW R
agfmaet = S ¥ ww i wfafea o e &
2 Nafs) + Cl, (g) — 2 Na* CI" (s) 9 2 NaCl (s)

8.12 ¥ 8.14 T =t stfuframil W e Frepmem
it TgRriaferemall eal ‘atferdiertur sTfnferan’ aen
BTHERTT T STl aTgstaisa @ ‘araeran
arfferar wrga ¥ 78 T8 o Wi g for edieli
% ARt FEER HY URUE STEENen  qur soeH
T & e e B € e o st
it 7 R W & 18,12 Y 8.14 W =i e
A Hifgaw, fma e e €, oreTd & w1
W w14 v 8, FifF 98 fra B0 Yo T
TR S AT W Tl 26 B A, e
YT HER a8 ® § R AAteiene w1 W
F@ €, FF A HieTm a0 &Ry g sewn i
FR ¥ UNT T W 59 9€ FE TH o
SRiieR ; foRreht il g0 Selagm ot T
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SRR TR SATHRF
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. SR 8.2 1
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- 2, g waRE- :
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fom 8.1 diwe o @ wiw 7L qur fiw o 919 gFarn svEETER sifvfE

e gl

Hy (g +2e — 2H (g

T afufsh 1 @ AgHtAEHETeS § v,
Hifeam & oARAFE a0 FESSA ¥ aTEE
WS w1 T ol ifufEd ) sty
sfafEa wea 8
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Zn(s) + Cu® (aq) = Zn* (ag) + Cu(s) (8.15)
sfufsrm 8.15 ¥ 9 § wiRH & fergT 9
Zn® S 2| 74T i 1 sifedeon g ¥ we

T >

foremr < 2 “ 3 1 3

HR A vy famm T
TR SrEee

AuEdl ST

2 FF e & Frepmm 9 e 1 e & ®
&, df frelt aeg 1 TORA @ e HH ¥ aIE
+t B Ter 1 o g e e e it wfte @ i
T =T 8 e 21 Siffiea 8,15 Y B9 39 WK
@ @ wa €

I_ 2e = TR _—l
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g g9 QHIAT 8,15 § <9 T Srfafiean @
HIEAEE &1 97 FH8 36 0§07 IR ig !
T o e S v g T ) i R
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Cufs) + 2Ag’(aq) —> Cu™(aq) + 2Ag(s)

| 2eet e ]
(8.16)
7@ Cufs)F Cu ¥ HFAF B 8 791 Agr

%1 Agls) § ST € Tl T TR Cu?t (ag) el
Agls) ST T Fen W 9gd ARa ) fawma & 9K
W e gethe & Hid § Tl TS HrEeE ¥ & S9
Al w1 oS SR wU Fe fefarad
fafra wfed B w -

[—-'—— 2 H e _1

Col(s) + Ni*'(aq) —> Co%(aq) + Ni(s)

L—-— 2e @t Wi —-~-—-»-j

(8.17)
Tt e 8 g fafkd 9 ¢ fr e
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it 1 T8 afifefa 7 @ fmRa (Co (), T N
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T el o W9 Bl Wem FreRTam T i
F IR RERt #1 79 T % SEER SRR
e 1 Wi W amifE g qen Sk At
w1 uH G S YR HOR W OgR §, R R
I B WS P E AR BT R ¢ I o
TR g ged W F F) ' % 9W T ¢ R
FIW H qN FHI et = goE a1 8 o
TR FEREA-4E %1 ®9 Zn > Cu > Ag &l
T 5 %A I foga w0 =, WiE oy Wi
R svean fae Tt W o we ol
gt o i seieeA! @ JiaEifi W e |
T O o1 Wb ©, < Tergd Sl 1 W B 3 O
! femfth 99 FEd €1 T 9N U 'Y o W
H wR 1w
8.3 AT TR {VT-|H&T
Tfafaa sfafwn, foad Trgem afadsm @ baem
R Sl T S, TR TR <l UF Srenfarsa
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ST B
2H,(g) + 0, (8) » 2H0 (1) (8.18)
wgft 98 Th G e a8, fRe o e
7€ | TR € R H, 91 § H WA S (369)
feafs ¥ 1,0 § u fufs W= wtar 31 S
w0, W A feufa @ feol fufa w2
TE O T R R HY O 1 S SR Tt ©
T 1. IROTERT M, F SR @ 0, #
AT B T R 9 W BH g% W fF O smwm
TR 3T &0 @ D 25 81 9 SEat B 7F
o fatemm (forge) @ svim =g, 7 for HEw
TRM (SR aen O W Sogd &1 wiEl T8l
A 8,18 F 9R § W T Tl NG €, 961 Iy
Wegdstr Aiien! el o Affmned & an o e
T $1 T QI E-
Hals) + Cly{g) — 2HCl(g)

#i

CH,(@ + 4ClL{g — CCL{) +4HCl (8.20)
wegaes AR & IR w1 AR
ToiaeT R ) o A W@t S-S
forfer o1 ferenrer Tomen Tren &, <feR e afvfraat
#1 T @ o1 wa| 39 fafu o g9 99 o € fe
FH Ul WAy § e wofaee 9o e
YRR @ wE ¥ g 9 8 Sgeenei-818 ¥
820 Weh % WHIHTUN l BH SR 39 WHR e B
7ol o avft Wl w AT o gyt T 3

(8.19)

0 0 +1 -2
2H,(g) + O.(@ — 2H,0 () (8.21)
0 0 +1-1
H, (8) + Cly(g) — 2HCI(g} (8.22)
—4 +1 0 +4 -1 +1-1

CH,(g) + 4Cly{g) - 4CCL(l) +4HCl(g) (8.23)

TR e G WY fF e T w5
FEIT Hhe oE-SE @ % ey 9 E 81 59
TR W AT IeH W W & W0 R I8 Ty
sfafwmst = T 9 gl 2

ot <hifirer o et W oTieRiYeRRuT-HET SEe
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w foRer W § foR wREEm otEen ¥ TR
et orfren -l v ¥ Yeag 9T €

T I AR TEA A WM o 9 e ¢ R



254

Afes ¥ FF W 7@ dfuw Tge-won 71w

Afiteh/aA & fFd T a1 SeRim-gen w1 HA

WA & fole oo Fram wqm e &) A feet oy
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Hen 1 B

s, @it Afre ® wella i SiEe-EE 1
2 3 o A Yo WA % oR LEeRl
(Cl, Br, 71 1) F1 fodwm-gen & -1 @
T, S A eTaE e ST ¥ Saithd
B ¥, W TR AR SER Y B ¢
T | [ e oo i b s s v 2 e

6. i ¥ Wt T Y et -gEma
e 9 T @ e B SEREE A |
T Wl e ) sl % i
T 3 NN F ST ¥ SUR T ¥ 39 W
(CO - # i Sifeier au T HTH T
mﬁm—maﬂmﬁn—z‘é‘r%‘m
7 Frl & Srgwer ¥ o1 A e § yafer

afiR 3fewd q ® SiEIHO-HET Y {1

T B 7 o ¥ B aifte ol i sleie-|em

VIS B6 § 3 AU el o e - e

YA I VNS B 8 WHTU ©1g T STk

vTE SR Een R €1 el f 9 &

T & fog 3T Ti-den 8§ 9T IeEau

sffFfF-gen Bt vt &g 91 N 9% oi-gen o

¥ 10 e Bt g oY @ € T fedl o &

YOI ] T SATRIH -G Sadareft § e

§ TR, 290 8 AR wed ® slrde-den

1 & 7 9% wedt §, S Fretfafea A & aw= ga

i fF v R
HFERTO-TE & TN TR AfiET-3Ta e

W % W H F 9K fopa 9 ) o Co, ¥ e

T aflodiR-aEen 44 &, 9 gost it

e W €1 T R SifRdior Y SifedrR sraen

-2 3\ T T 4% © f o o Sdis-wem

=t 1 2 13 14 1B 18 17
] Na Mg Al Si P 5 cl
wifire NaCl | MgsO, | AlF, sicl, PO, SF, HCIO,
T B AiUET G +1 +2 +3 +4 +b +6 +7
ST - ) AT




e Sfafsrad

TOF SfEnw-sEee vl &1 s e
TTHE WIF o AR DR § g i e~
e 1 AN Geais ® wigw ¥ feren s 1 5@
Wik WA el Sl ¢ 79 YR i witEe ae
st Fege 1 Au()Cl 3R Au(nCl, femn s
1 T R T FNEE a0 Wie FOREE ®@
sn(Nc, 3t snav)c, ferer s 81 stie-wen
¥ qftadd Y Al e W qfiadt & w1 o
Al ST, St 9 veern # o wewm dwm ®
wivefiet stirdiera sereen | ® =1 ol araeen ¥ Ty
TR Hg()Cl, ST 37afem =80 He,(CL, B

JATET 8,3

e e 1 ITEN T gU Prefotad df
T frefad Fifse—

HAuCl,, T1,0, FeO, Fe,0;, Cul, CuO, MnO
T MnO,

el
AFRo-Tem w1 Mo o fafhw T =
ATEN TAF W H SA{HO-TE W
THR B

HAuCl, - Au i 3

T1,0 - TI &1 1

FeQ > Fe & 2

Fe, 0, - Fe &l 3

Cul - Cu® 1 °

CuO - Cu % 2

MnoO - Mn % 2

MnO, Y Mn & 4

ot 7 il & Feam W TR -

- HAU(Cl,, T, MO, Fe(lNO, Fe,{IMO,, Cull),
Cu(l)0, Mn(lO, Mn{IV)O,

SiTdiH-He & faur &1 yom e,
e, ST, ST9Ege e Sq=Ee=y atfufmar
=l oftwif F % A o 21 we o 50 9% %
T B
SteritaRter : fXu g ugref W a1 SfteiieRu-ge
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e ;T o uere A g W Aedew-gem ®
Bl
TeRdteRRer : 98 AfaReE, ot &y T wef o aw
T -G § gg F aEERR
'affefieT’ o wEw §)
TS : a8 AfvehrnE, o KU U yered o i
SedieRv-gem § wH w1 3= fgwe it wed 3
I 8.4
fag wifa f Frfaige afefirn s
sfafsran 3—
2Cu,0(g) + Cu,S(s) — 6Culs) + S0,
I SIS TER Wi, S eiiedsa T
Nl & @ T, S e ok figwe ®
WE T8 HT G 8

Bl
ARY, 39 sfvfe & it sfieerenl &)
affien-gen fad, fawen wfomees &
W E-
+1 -2 +1-2 0 +4 -2
2Cu;0(s) + Cu,S{s) — B6Culs) + SO,
T 70 vE e e € o6 30 sfifrn |
T 41 T § Y[ S ae 98
YT A TEHL I -2 H +4 T SRR
B W@ 81 i S sfiREar et
sAffra #1 W afafE Cu,S ¥ Tem
Flaham-gen #t gfE § Cu,0 TerEF B
3 Cu(l) AFEE T T Cu,S H TEH
W Cu,s 3 Cu,0 F wIW F AR
T #t wH R gEEE ®1 I Cu,S
e g=mt

8.3.1 AUSETT fHiERl & Wew

1, AT arfatemmy

Tm wfafan = 58w foren [ R— A+ B o Cl
T afifmael =1 == AfifRa TN o
A% BH 9 UF & WAl B T w9 H T I
afew T vt 5w sffead, e 7@ w A
sierRiom a1 o= sifufead wow et ® qer O
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sifvfmant, R Tmaiietion 9 stfifea T awl
IT A W R, e SfiEad’ s Bl
74 gl & TS e Ieew 2

O 0 +4 -2

Cis) + O, {0 — CO.g (8.24)
0 Q +2 -3

3Mg(s) + Ny(g) — Mg,Nyis) {(8.25)
—1+1 0 +4~2 +1 -2

CH,lg + 204ig) — CO.lg) + Z2H 00

2. stz grfirfrant

e sifafwant waem sfafFnat & favda st 2
fogrE &9 W 3THed afrfEmet & sl A 2
ik wit ¥ ferafen 2 &, o 0 @ #1 F 93
w9 ¥ 2 21 T Sl Y arfufrme o eewm -

+1 -2 0 0

2,0 () -4 2H, (g) + O,(g) (8.26)

+1 -1 0 0

2NaH {s) &3 2Na (s) + Hylg) (8.27)

+1 +5 -2 +1-1 4]

2KCIO, (s) 2y 2KCl(s) + 30,(g) {8.28)
2 ¥ 3@ W T T B fF am afufeaet |

Y7 & S H aen fwlEm (8.28) W W
ToiNe % TRRrEE w1 afafiwmm-en § S8 ghedd
T e Wl gE a| At = W A € R oad
e afafpad sroerioer wE et ), W
+2 44 -2 +2 -2 +4-2
CaCO4(s) -2y CaOfs) + CO,g)
3. Teegmas stfufeand
forearm sifufraetl & Afer &% s (1 W)
T AR F A (A W) 5V e g W #
N T yER WiE R s &
X +YZ > XZ +Y
foeam sfafiFad 2§ veR R ER ¥ ug
Terearas qent sty fereemdA
(a1) =g Tereema : dfiw A g gl ug
TR 3T | feentig e Tl #1 WS 82 %
ST BH 59 YOI i sTfafhansll 1 sterd wR
o 2 g ferearR i w1 swdm vigeie
Tl o, skl H A | [ Mg T w0 E

WA e
feu @ 31 3T Po I o

+2+ 4-2 0 0 +2+4-2
CuSQ,laq) + Zn (g) — Culs) + ZnS O, (aq)
(8.29)

+5-2 0 0 +2-2
V,05 (s) + 5Ca (s} -2y 2V (s) + 5Ca0 (s}
(8.30)

+4 -1 0 a +2 -1
TICL, (1) + 2Mg (s) -5 T1 (s) + 2 MgCl, (s)
(8.31)

+3 -2 0 +3 -2 0
Cr,04 (s) + 2 Al (8) 23 AL, (8) + 2Cr(s)
(8.32)

Wl A AUEEE o STYred Mg Y 1IN
g AT 2, Tt Sore Frepre- et et
ug A g o e
(@) arurg foeamos ; o1yig favonod sToeEg=y
sfufrael ® TEgem foeumy, il favam
e geiw et it 2

et R o T T SR YR UIgE (Ca, Sr A
Ba) %% fiewde §, & ¥iow o @ TEGEHA @
feeam T 3 2

0 +1 -2 +1-2+1 0
2Nals) + 2H,0(l) — 2NaOH(ag) + Ha{g)
{8.33)
Q +1 -2 +2-2+1 0
Ca(s) + 2H,0() — Ca(OH), (aq) + Hy(g)
(8.34)
Hrffirm, s ek %9 wfeg ugd o @
SEERSNA W 1 SEEA F S
8] +1-2 +2 -2+1 0
Mg(s) + 2H,0() 43 Mg(OH),(s) + Holg)  (8.35)
0 +1-2 +3 -2 0
9Fe(s) + 3H,0() A3 Fe,O4(s) + 3H,(g)  (8.36)

agd € uigd, S Yhaw W@ o R € w6,
Il ¥ TESNA H forenfid X vt #| ol @
TRAESISA 3 igell g oft Searfid Bt #, 9
¥ fra 7€ Fadh HefEm aw f7 = R =t

u\ﬁaﬂﬁm%tmﬁm@mﬁmﬁ
T A T~
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0 +1-1 +2 -1 g
Zn(s) + 2HCl(aq) — ZnCl,(aq) + H, (g)
(8.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCl (ag) — MgCl, (aq) + H, (g) (8.38)
0 +1 -1 +2 -1 0

Fels) + 2HCl(ag) — FeCly{aq) + Hyg (8.39)

837 @ 839 TWH B ARy warwTen
TREESSA T TR FW ¥ il 21 eeeed g w5
frer &1 i urgel B wiRam FowREee €, S
Fe St 0 witha rgall & g qe Mg SRl ared
wfrg uigell & oy Somam gt 71 foeer (Ag), TiTs
(Au) o0 urqd, W Wbty o Wpa overen ® Wi Sl
¥ eEeafiE o o W G e S

ES 8.2.1 H ¥Y 9 == A g% € B o
(Zn), W (Cu) e ToeR (Ag) wigsdi &1 TelaeH
WA F Ygha SR d9=EEs TRarsierr-y
Zn > Cu > Ag <Xt €1 wgell & wam aremi =t
wfwam Soft 1 aifca 21 oerd woh % 179 = o
TN ¥ STEER T N W W A &)
STk TR fofere ot st 21 soe &
g goN TF wgeidn o 9fha ¥ T ae e @
wIRES, FWEE W AAEES AR FrafE w
yhdl & TR H wgeld W afean s st @
o5 a5 5@ ¥ firm =0k IR sl fEeenfa
i 8

+1-2 Q +I-1 a
2H,0 () + 2F, () — 4HF(aq) + O,(g)  (8.40)
7El FRO ¥ FF S, SN qu emEE w1
R g Tereem svfafirand e weig faerd
# wfea 7 F@ B A AR AAES 9 HEEES
S H TF e e kA 36 TSR

faeenfim #¢ wet B-

0 +1 -1 +1-1 0

Cl, (g} + 2KBr (ag) — 2 KCl {(ag) + Br; (1) (8.41)
0 +1-1 +1-1 0

Cly (g) + 2KI (aq) — 2KCl (ag) + L, (8) (8.42)
Br, T I, & UiF 3o ccl, A faem e %

FO §h A o U1 5R ST ¥ WEEET o

TFW € IR afafirmel @ smfe w1 ¥

TR forg g €-

h] -1 -1 0

Cly{g) + 2Br (ag) - 2CI (ag) + Bry{l) (8.41a)
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0 -1 -1 0
Cl, (@ +2I (aq) — 2Cl" (aq) + 1, (3) (8.42b)
wEren H B ae - w1 wem-fafa, feem
TEfe T T e (Layer test) B, %1 STHR
sTfafirand 8.41 wenr 8.42 ¥| 98 =@l SR TEY
B % 36 R faems § ahie SieEe SIRE &
o T T R
0 -1 -1 0 .
Br, () +2I" (ag) = 2Br (aq) + L, (s) (8.43)
Ter framm = shREmel w1 oleifieg
A B 1 Bemel ¥ deem W Wie % fg
gt fafy =1 sravassa &, o Frfaag
afefr ¥ TR 8-
oX - X, + 2 (8.44)
T X toien T % WERE a2 T
e W g Cr Brﬁiﬂl‘ﬂﬁﬂlﬂﬂﬁm
% oY viftRmeh il wgalile ST ¥, Wy
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Hﬁ%iR@meﬁ?mﬂﬁaﬁmw
W R € T W &, e S ey
M TR FH
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AR sfafwant R TR W sy
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2 frmaier e ¥ ' T weaihE st
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+1 -1 +1-2 i]
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B W R
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{8486)



4] 2 +2
Sels) + 12 OH [aq) — 45™ (aq) + 25,04 (ag)
+ BH,0(]) (8.47)
0 +1 -1
Cl (@ +20H [agg » ClO (aqg) + Cl lag) +
H,O () (8.48)
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T o et B i S o e g uet wahih
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+1 -1 45
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+3 ~1 +5
6Cl0; My cr + 2cl0;
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WA TaaE

I 8.6
et e sl @ i
Fifag -
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PhsO, + 8HC1 — 3PbCl, + Clp + 4H;0 . <FFHNO, & W SileERE ¥, 9@ Pho,
R A R R T €l - © 9 HNO, % & % e T R
+4 -1 +2. 0 . ¥ fafRA § PO, ¥ HNO, ¥ Wi
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T 8, 9 SUgE Ui § 1 i, wiE d 9uE w
W (A st @t o | WY sy g © € aen
390 I g T @ W @ @ fawe: w w g,
Al wAfe fF 5% 7 3o TEFg B W A AR
A I o gA ¥ IR § 7 afdfieww-vemd fw
TR ¥ fPuifm = = E)
e 4 ; 78 W Hfvan = W T ok sffe seim
ey B @ G e, 6 A OH- A SUgE IR |
Sifgu, T il qe ITNRT 1 T AT T
B T sifufirer sveia e o To= w60, W@
TR R IEM Hifewl 3 g wem g, @ oH-
A 1 I9A S
g 5 ; AFTHEERI A IR N -3 A, o
Y JA ol EIgIeH WAl ) WEA U HAF SE
o1 S o T @) gen # i st wif
Ife aiferren] @ IRl § (RA AR affeiem
el FOEET T WA R, O g dgie
sqeEEE sifafwa egtar &)

I, T TS I B T | W W R
T -

W faam

| S 8.8

T SEwme (V). K,Cr,0, @t 9ifsam
TEERE, Na, 8O, ¥ 1=l Wean # whifbaw
(11} 3E T Tehe A 39 Al 92 smafteh

. wfufr e

‘aﬁ
aﬁnﬁmmaﬁrwm%—

Crgo “(aq) + S0, (ag) & Cr”" (ag) + soy

fag) -

| ;‘qa‘z c:qﬂsﬁﬂmﬂma@ﬁﬁm— |

T 48 4 ‘ 8+ - +6-

c:,o, (aq) + SO (aq) Cr (aq) + SO

(aq] -
uawaramw%ﬁmﬂﬂzmm3

Sl qo RS ST T §
- 3 : eltwfm-wenst W afe hogma
' mﬁraﬁmmﬁ@wm—

U C +3

| : Cr207 (Adj‘_ssoa (aq) = 2Cr* ag) +

. t6 .
3504 [aq] ‘

+3so4“'(aq)
5 ¢ o W yrgree argel # o Fifm)

- Hgfera waeErEr SR A w % fag

T AR TugEd WE ¥ 9| % el (arh
4H20)$’twftﬁqq—-
CrO (enq)-t-aS(.‘l3 (aq)+ 8H' {aq) —
2Cr™ {ad) + 3804 (aq) +4H, 0 )

FATRT 9
Ay W § W S AEE e @
Hife smafw aifufiEn adem fafaw
L)

1 ¢ TelteR @ ate T TR Q8-
MnQ4(ag) + Br'(ag) = MnOy(s) + BrO; (ag)
W 2 Mn % Br ¥ efwdwo-wen fafau

+7 -1 +4 +b

+ MnO,(ag) + Br{ag) =-MnO, () + BrO; (ag)



gy sty

7€ 3 o w1 Guw & fF i emN
sfffiTEn & qU SAEe I Y R

3 : Hedww-gEn A gy o T W
T wNe qen Aty R s W uE waw

. =)

- #7 -1 +4 +5
2MnQO,(aq)+Br (aq) — 2Mrn0,(s)+BrOg(aq)

. UR 4 : e afafea gy mem ¥ T
@%ammmwww%m :
SEPER RN T w Tﬂﬁ & fer m“ :#R

20 A wifge-
2MnO, (aq) + Br (aq) = 2MnO,(s) + ,

BrO;(aq) + 20H (aq)

w5 ;37 N e WA W T wi,
e A AR I9gH WEA K we-IE (T
T H,0 ) Fr Sy, fored dgfem srreeimem

. ST T | S ‘
2MnO,(aq) + Br (ag) + H,0() — ZMnQ-z(s)

+ BrOy” (aq) + 20H (aq) .

(&) arg-afatemar faf

™ fafy g < ord-wifufirensti #i sterT-ar@m
Hifem wW € AW A% ¥ [ F SRt wyew
sfufrn wa w3 )

TH ehig o 8% Fed* 3@ 4 Fe® 3N d
SEHHE AT (Cr,0,)* B iy wWeaw o
iR afafrar go= ww B, fad cror
JEE W Cr A H TR B R e fau
0 Frafafae w59 se@ B-

1 : TEgfa e it et e o fafae-
Fe''(aq) + Cr,07 (aq) - Fe™ {aq) + Cr*'(ag)
(8.50)
T 2 TH THE F R AE-raREmet | faveaa
HifT-
SR 31g : Fe* (aq) » Fe¥(ag)
=T HE

(8.51)
(8.52)

g 3 : YAw Irg-wfulEa % O @ H W fafiem
il Tme B ifaq wifwe) arg-afafEm o
sl el Y "afem s & fog ot 2
W TN w ¥ st - e Fe WA %

Cr"%O? faq) — Crw{aq)
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o weet € Wyt -
Cr,05 (ag) — 2 Cr'(ag) {8.53)
g 4 : WG Y T 99 gRaiE st sifaisEm
¥ O WA & Hger & fAT H,0 T H T %
Tae & fT H Sifsy 3@ WeR v frefated
Affrm frem B~
Cr,0;5 (ag) + 14H" (ag) — 2 Cr’'(ag) + 7H,0 ()
(8.54)
5 : arg-aifufrasl § sl & e & Ty
TRA g S orE-arfufraell W e it
Hem T Wt W@ o T STaveaen R e
T I I F ¥ 00 FAEY En F Ggfea
HW TC SAFHW Hl TN W FwR s T
Fe* (ag) — Te (ag) + e (8.55)
3 o TE-dffEm & 9E X 12 W
wRY ¥, 6 THRA WE [ T
Cr,07 (ag) + 14H" {ag) + 66" — 2Cr"(ag) +
7H,0 () (8.56)
Y arg-cafufmarell 4 sl &1 HEn qum S
& o st org-afufea = 6 ¥ on Fe
T YR faa -
6Fe** (aq) —» 6Fe™ (ag) + Ge- (8.57) .
6 1 TF TE-AfiRaa A Wt W e
atfufsran 3 € @ A SR % o
W B
6Fe™(ag) + Cr,0F (aqg) + 14H'lag) — 6 Fe™(aq +
2Cr *(aq) + 7H,0() (8.58)
7 : HAT@ @ity fF s & € @R
TS W EEA 9 STe e #) % it Tl
<y 2 for ot ® vt Y wem wen et
w1 T T e T
gty wm § SifafEa 1 e @ € TR
Ao wfe, SR el Wew ¥ Q@ € 98 N
R & I A He I %) WA % 90 OH-
<irg <ifore) <=1 He 71 OH- S T i 91 &,
=& 3 =t St H,0 fa S
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IO 8,10

C WHWZ (VI N &R Wi ¥ STRieEe
WA, 7 e AEEE 1, @ A (V)
SFEe (Mno,) W WFTT w@ ¥ W
sy AfufEn i Zw e dgea st
sfofEm fafau)

T
W1 TR T o e fe ¥
Mno;' lag) +I" (ag) — MnOjyls} + Iy(s)
e 2R erd-wfwhead T weR ¥

-1 0
e saF-afnlem fag —» LG
+7 +4

HIEEH FG- AN MnOj(ag) = MnO,s)
g 3 : iR arg-afaiEd A 19
HIEH W ROeA fora B

21‘ (aq] o ] Iz (S] ‘

. 9T 4 : Oy ¥ He % fAu e IwEa

aifufiren § g R 2 wIe-379] <gd 8-
MnoOy [aq) ——)MnO-_; (s) + 2 H,O (l}
“Hmﬁ?w#fmwaﬁmmﬂ
g R

. MnOj (ag) + 4 H' (ag) — MnOy(s) + 2H,0

- witn sfufE art meEw A B ¥, g

iy #mﬂﬁmﬂ?ﬁa@r{-ﬂmwvﬁs
LRy -

MnO; (ag) + 4H’ {ag) + 40H (ag) —
g =Mh02 (s) + 2 H,00) + 40H" (aq)

| H" ST OH ST % T F H;0°H 947
o ftaedt et A -

. MnO; (ac) + 2H,0 () > MnO, §) + 4 OH (ag)
M 5T W A g A - afueared A

~ mﬂwmnﬁﬁrﬁxmmm
" 217(aq) - 1z (s) + 2€”
 MnOjlag) + 21-150[1) + 3" = MnOyis)

+ o +40M (aq)
,,wﬁfﬂﬁmwmaﬂﬁﬁwfﬁq_

EGICEIEEIL

sifRiFT oTg-stfafha 3 9 a1 e
arg-sfafsrm # 2 | TN w@ §
6l (aq) - 3I; (s) + 66
2 MnOj; fag) + 4H,0 (i) +8¢ - 2MnOy(s)
+ 80OH" (aq)
g 6 : Q1 og-wffranst F1 Siewt A 3R
¥ WRH & FREd 3 T A6 Wi
ol
el'{aq) + 2Mn04(aq] + 41-{20[1‘1 - Slala) +
2Mn02(s) +8 OH (ag)
 Sfam e v & R S @ik &
mﬁﬁmwmﬂwﬁgﬁzﬁmﬂm 5
- Ao € |

8.3.3 aUEEg=™ ofiferareil ur amnfiw

arerem Frerg | v et argare fafy 3 g F om
¥, FroR T fooRM Y YaeRT pH FaRe HgEh
1 T F g e ¥ 99 QB THE B9 d
ST e B ST i o W we €,
ot sreEvEn geawi| WEEe W wEp e

| fePysiadid ® yedd 9 B W g 8

YA A A HgEs @ Wl fefefa

e g Frefrd foRar T -

() ufk s afwrs (St @ e et O
SIH—THTE 3RF Mno; ) THES (Self indi-
cator) F Aifd H1 w7 ¥ 99 JTETH (Fe2
M C,0% ) 1 HAfem wm Hwdigd & I o1, W
T FifEg WS BN R MnO; S Y WiEw
10® mol dm® (10 mol L) § &7 W W
T O R vem R T R f e
Ty W I e ¥ sfvwta ) e @, @l
YT 1 ST AT Al THIHIF-
Tofd & orER T W § B B

(tf) S MnO; o SR | g 2, afE e i -
e @ T B €, @ 1 o guw €, W
AT o Y 90T & ST B 99 W) e
i T AT T Y T-oiEi w0 6
T TERN SFEW Cr,0F 5 X W ®, <
T ¥, R ety & e ot



sredeEg AffEag

T Gk Y 3diara sten Ted e T W&H
T 8 ¥ THR 98 Jcfag - I Bl ¢
(i) TF ot fafyr ot Suere B, S U= o W

off ®1 9 WA Shaw I9 AERE] q i

2, W - EA A HiwhiET T w21 S

& 9 -

2Cu*"(aq) + 41 (aq) —» Cu,lyls) + Iy(aq) (8.59)

30 faf 1 SOR SRIEH 1 wRHE F WY T
e G0 3 7o IS # uriaehe e ¥ fay
Ffufrar &, N sy affEm ot &
L,(aq) + 2 S,0; (aq}»2T (ag) + S,0.2(aq) (8.60)

wafy 1, s § ety R, KI % forerm W KL, &
w1 4§ fae 2

sfefag T WM S Yo SWl &l Wy
wehrEfrd oA €@ 2
8.3.4 JMMEAIHIUT STHEWUT T HIE
IR fadTm ¥ oW 9% WA T 2 fR SeeEivEy
fafiral w1 forehra THEHER B T @) A w5
w9 e T 1 e o g T T o SR
g 1 SfafRa = ders WA (U W afie) &
- AR ToieH o ¥ 5/ o ®Y § A9 9=
T5id S RA TTE-gig & ®1 N @ W o)

8.4 arg=rdiue rfufmary aer
TS WohH

I fo =1 B8 A1 F wehe & e § gad, @
HfafEFa (8.15) o SFIIER €m0 6 @R 30 81 5
TR SIFaRE % SR fae § T W soie
& W ST 51 o w7 offwdir e e
& ¥ T} AW FI A ST B A
o T A B ¢ 50 fiiwa § e w1 Sers e B
Affnar Y e fareg Sl o aReEfRfa B i &1 seee
Tore o gee faeam | faeh w1y o1 9o &ET
SETTF B W Bl T IR TEFE Wi &1 TF A
H T ¥, $i o5 91 T 50 o N A w
T st A fw wetbhe wid eren € aun e % v
71 i 3o wre ¥ T} ot e A w0 ol
T 2 e e o) A g oI e v % S
= TS T UF A WA & i R fiwdg
w9 T T IR B ¥ A sroaT qen Sifadie
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g -sfufmans ot vl =) <o & stisdator
a1 3y erfafEm ¥ ar o ®@ vl % offFdiEa
A AT TE A T e Iuie | S W
= gftwfis s 2

I qliea WHY F! AEE WEY U T
Wt Y@ 41 firel 3@ gR 9uF HON TN T R,
< s (S-SeAE) F i f1 IwEm &
fae, T wm ¥  ©E g H® Zo¥/Zn TW
Cu® /Cu T <y Ty &1 <R H aifeiipd EwY HY
I ey § e fra s R oW ' R
Tehe Wi e S B i gee Hie 9 siE
& T9 @ ¢ (F gy A e & oue Y
TEU-HY W Sed € (TEw-¥g U AR # T
Tft 2, fred TR TREE T i e %
Tl H EHFEET  TR-UR' o 9 Seee] U el
H WER g 8% wF w90 @ )1 W A
ferererl =AY form - ¥ vy T S W TEE
& s 21 f5w 9 SR A B H A =
for & YEUM g uTg %GR ¥ S W @) fa
83 o 3yE 7 e & ‘SfE O’ Fd 2 T
g ‘aifw’ (5%) frfs A € 8, o el e d
# off arffirn T Bt ol Uy & a § -
vafEd T el 2l fow & ww € ' un
& fir-

Cu” + 2e"—» Cu

forz 8.3 2w dw &1 syt TR W Zn 9 siada
ERT I~ FoiaElT gl Ry § Shels 0w Teud
21 dor & ikt F7 9Ryy Tav-dg & A @
s & e g g e d e i R
Prg-vaTE # R g o v A %
forrda &1

Zn=»Zn"+ 28"
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1,

Zn ¥ Cu % Joiagl &1 T T FT
¥ 7 BT 3F B8 W WIS G wifedeh A
B0 g €, i i gt feRpa-wm § ware o w9
# Toin T &

T do o @ e @ TR wR F A B AR
TE-T % T | S o e g
Varfeq et §1 €0 SR & R F o e

W fagm
o3, ff? ‘geeie’ wed €, § Rem w7 stqr el
R € - 9R T T S )
Yo wee & A w sewe A we §
of% ToeE fuiE ® W o e vt i )
TR AR B (AR e afulEn ¥ % iy
frererlt &, @ IR @ AgriedE T W e =)
o sifufRe 298K R E B, O YT e W

Wi 8,1 298 K W A SoaEE faua-a1m
T wel T & w9 ¥ 9w o 59 % ®9 § Suren ¥ 1 90 39 ) g e s ZW s9ien R

afafirar (sifEdida @wY +ne” > HIEGT EEY) E°/v
T () + Ze- - OF 2.87
Co® + e - Co¥™ 1.81
H,0, + 2H* + 2¢" - 2H,0 1.78
MO, + 8H* + He- — Mn?* + 4H,0 1.51
Au®* + 3¢ — Au(s) 140
ClL,(g) + 2e- - 2CI 1.36
Cr,0;* + 14H* + Ge~ -3 2Cr" + 7H,0 1.33
O,(g) + 4H* + 4" — 2H,0 1.23
MnO,(s) + 4H* + 2¢ — Mn? + 2H,0 1.23
Br, + 2e” -3 2Br 1.08
NOy + 4Ht + 3e ~» NO(g) + 2H,0 0.97
2Hg? + 2¢ —» Hg,* 0.92
Agt+ e —> Agls) 0.80
Fe* + & — Fe® 0.77
E 0,(g) + 2H* + 2¢" - H,0, E 0.68
Lis) + 2e” — 2 0.54
E' Cut +e — Cu(s) E 0.52
15 Cu® + 2¢ - Culs) i 0.34 ,
AgClis) + e —> Agls) + CI" 0.22
AgBr(s) + e ~* Ag(s) + Br- 0.10
2H* + 2e- — Hy{g) 0.00
) Pb? + 2e- —> Phis) -0.13
Sn? + 2e —> Sn(s) -0.14
Ni** + 2e” —> Ni(s) -0.25
Fe + 2e- — Fefs) -0.44
Cr¥ + 3e” — Crfs) -0.74
Zn* 4 Qe — Zn(s) -0.76
2H,0 + 2e - Hylg) + 20H -0.83
Al3* + 3e- —> Al(s) ~1.66
Mg* + 2e —> Mg(s) -2.36
Na* + e — Nals) —2.71
Ca? + 2e —» Cals) —2.B7
K* + e ~» K(g) —2.93
Li* + e — Li(s) -3.05
h

L TR B e 9 § Fe Yol g He/H, 91 g § s s 8
2. e B o 78 ¥ 6 W g He/H, 3 ge § g o 3




sy sfafpard

fava ! WME FoeRrE TawE HEd § A %
HFER, TGN H WHE SoEe faWE 0,00 @
o | v seers afufEd % fiu seee fave
H1 HA WhERg T w1 ety e
%1 eifeE Wgfd A A ) E° % HUNHAE e H
ad ¥ f Eew gm wy/H, B g d st
TR SOEEE €1 e E° 1 3y g € fR
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HY/H, ® 3@ § T qda omems §1 o
e fave Tg Hewgel ¥ T v wgh o T
ITEh SrefEl Ff frerd € g9 T a6 oRe
sfufrmatl (smam sifafwan) & Ar W
fasm & AW dfae 8.1 W R T osowe
arfifemancl aen el o at W 3R aifue fawr @ oM

el e ¥ T

R

sAfaframatl w1 Uw Aoy @ soeriTEE stifea €, faend attafiaor 9 stoerE wy-wy o #)
TE B § A7 WK 1 Geher Ty R @ § T F-ferufafed (Classical), o au1 fda0-gET|
3 Yepegsl & SMuR T e, e, siwfiens (oAfFdee) dur sqams (fewe) =t
AW T ¥ G el & afaria atferfeo-gen w1 Rl fra T 3 9 stfedteo-wenr qun
3T o Tafiat A= sl & widmo faem o s 31 oreivey sfsfeasy =i
=R a0 § fawfem fem T 2, araed, frengd qen sHEa Rt T 7o TS WRE i
SEURYT 1 WEGE fE T ¥ g afafemel |1 ol stfutemett qun de & wern # =

ST B 2

ALY

8l frfafas wivi= ¥ voF @i 9@ & SiFdma-gen & fufm sifam—

(%) NaH,PO, (®) NaHSO,

(¥) CaQ, (<) NaBH,

() H,B,0,
(8) H,8,0,

(%) K,MnO,
(3) KAl{S0),.12 H,0

82 frafafEa A & Yeifra awl 31 afeo-sen 1 % 991 3 vl & o 363w

w7

(%) Kl, (@) H,S,0, (M) Fe,0, (%) CH,CH,OH (&) CH,COOH
83 Frefafes stafrmet =1 soediyeag sfafrmst & w1 § difaw wnfie =0 1 e s

(%) CuOfs) + H,lg) — Cu(s) + H,0(g}
Fe,0,(s) +3CO0O[g) —» 2Fels) + 3CO,{g

(=

() 4BCL(g) + 3LIAIH (s) — 2B,H(g) + 3LiCl(s) + 3 AlCL,(s)

() 2K(s) + F,(@ — 2K'F (s)

(¥) 4 NH,(g + 5 O,lg) — 4NO(g) + 6H,0(g)
84 TGN T% A ARl e ag oied A 3 —

H,0(s) + I,(g) - HF(g + HOF(g

™ sfufiF =1 ey Sifaw wrfm Fif
85 H,50, Cr,0° 99 NO; ¥ We5, Hiftan 791 Tegier F1 AFEIH0-HE Hil 7o HIC)
maﬁgﬁﬁm’faﬁaﬁmmmsﬂﬁmﬂm (Fallacy) %1 ¥Iia )
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8.6

8.7

89

8.10

8.11

812

8.13

B.14

WA fagm

frafafaa dfel % 4 fafae—

(%) wERd (1) Fanmse (@) freat (1) wehe
(m T (V) tisuse (<) ofaw (1) TEhe
() [ (1) g&he (7)) wifw (1) 3NwEe

39 e e Yo i, f A -4 R g @ $ 9 g -3 W45 7% @

T o Bl R

Tl sffirall A Te SRR AU TSI TSRS STHRAHIGh aUl STTaTE—a

@ = # fipm @ & SEfs oA aw ek s e SRS 5 w9 Y €

T afufmanat &) Afgu—

(F) 6CO,g +6H,00 — C,H, Olagd + 60,

(™) 0,lg +H,0,) — 1,00 + 20,

TRy 5 3% fnaffias &0 § foaT sam Sfw =i @2

(F) 6CO,g + 12H,0(0) - C,H,, Odaql + 6HO(l + 60,(g)

(@ 0O,g + H,0,(0 - H,0l +0,(g + O,(g

Sl Idgea afufrmel () aun (@) & a=mn = e gemw

AgF, @ et At 1 7R 7 w7 <, @ 7¢ i 1 et i siadwes w1 il

F w1 2

"5 W O SRR U1 STTR oh e STARRET GO ) SR @, T9 ST o anfe

Y for sffadteton sraeen & s qun siffiane & enfirg ¥ St SffeRfet ataeen

w1 e = 1" T T & slifae R Ssee 3t i

T UGN FT ST W H W2

(%) Taft ey SRR voiRe qen sref Wefim welimz-ol € sl €1 g
§ hE @ doiEE o W & T FH Celeled GRREW W %1 T
st & w1 0 6 w0 €7 w0 Afafen & f Yafim erEdTe T
EuEu

(@) FeEsgw A dfiE § wE TeriE S e W E e Ty S Hel
;ﬁﬁﬁ,muﬁﬁmﬁmma,ﬁﬁﬁ#ﬁmmmﬁ

, R

Frafafan sfafraet & sffwdisa, srafam, SiefsRs 99 Soeas e 9Eei—

(F) 2AgPr (s) + C;H,O,laq) — 2Ag(s) + 2HBr laq) + C,H,0,(aq)

(@) HCHO() + 2|Ag (NH,),)"(aq) + 30H [ag) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+ 2H,0()

(M) HCHO (1) + 2 Cu®(ag) + 5 OH (ag) —» Cu,0(s) + HCOO (aq) + 3H,0()

() NH,D + 2H,0,{) ~ N,(g + 4H,0()

(¥) Pbls) + PhO,ls} + 2H,80,laq) — 2PbSO, (s} + 2H,0()

frateafan afufmarsl © oF & svams griete, sTEER a9 W ¥ SET-3e0T WER
o affr = w37

2 8,0, {aq) + I(s) » 8,0 (ag) + 2I(aq)
8,0.fag) + 2Br,{) + 5 H,0f) = 280 (aq) + 4Briag) + 10H'(aq)
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815

816

8.17

8.18

819

£20

8.21

§.22

8.23

8.24

afufean 30 gu fag IR o B0 A Teii S Siedien qo SEgiere A §
FEEHEIEE I e I €
Frfafaa afufra w9 ad 2
XeO, (aq) + 2F (ag) + 6H'(ag) — XeO,(@+ F,(g + 3H,00)
i Na,XeO, (e T 91 XeO) ®) & e’ o o g9 sifufir & =0 fsd frere
T 7
frefafen sifufrant o
(F) HPOaq) + 4 AgNO,(aq) + 2 H,0() = H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,0() - HPO,(ag) + 2Cu(s) + H,S0,(aq)
(M C,HCHO() + 2IAg (NH,),|'(ag) + 30H (ag) — C,H,COO (aq) + 2Agls) +
4NH, (aq} + 2 H,0()
(9} C,H,CHOW + 2Cu*"(aq) + 5OH (ag) - ®1% adt 7l
7 Afafee § Agr we cu™ & =R & faw 4 e femfeq
T e Tl g PR Retem sffFmel wt afea SR —
(F) MnO, (ag) + 1 (ag) = MnO, (s) + I,(s) (&rfia wmezm)
(") MnO, (ag) + SO, {g = Mn” (ag) + HSO0,  (aq)(3Tia wremm)
(T} H,0, (aq) + Fe* (ag) = Fe¥ (ag) + H,0 () (3=fa mream)
(3) Cr,0) + SO,@ = Cr' {ag) + 80, (aq) (37T Wegw)
frafafan sfafeas & wfied & arF oA e sfedso-gen & (srg
rem §) g wgfvg Sifeg o W sfetey SR Avems w) weEn Hif—
(F) P,s}+ OH(ag — PH,lg + HPO, (aq)
(@) N,H,{I) + ClO,(ag) — NO(@ + Cl'g)
(M CLO,(@ + H,0,aq) > ClO;(aq) + O,(@ + H'
frmaferfias sfufFar & oMY 9 @ I T FT T S
(CN),(@ + 20H (ag) - CN'(aq) + CNO{aq) + H,0(0)
Mn* TR faeas o steardt g € 9o STEATIE B M2, MnO, 3t H' 3 2 21
T il o foq wafea smafws g fafge—
Cs, Ne, I, 71 F ¥ 1@ q@ &1 @9 «ifvg, 9
(F) T HUIHH SFHHW el N i
(@) EE e AR s T w5
() HUIEE T T A S s T w8
(9) o FmeHH 3R 7 F e it sEen vel| s
o ¥F Yhewm § s W v § w60 w5 sfusa s adt #)
werEREEEe ¥ afifrn wF @ afem ® [ s ) 9w ¥ IR T W
gy fEr o o wgfae e fafEg
™ gws TR aed gret # weEw ¥ Frefafad el o e dfn—
(%) woafom srurgst & W Faw, W wEngA Al wiw W e w
(@) Tl 9 gl & - awee, & swAYen afafwd Wi w R
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825

B.26

8.27

228

.29

830

Tefeh st oo 6t sivares fafy o worm w5 o et & siffor T gR0 sttt
} T siraEe T qen seEm St @1 10.0 WH SRR Fa 20.00 WH SAESE g
TEfew oifwEEs W T fuFad AE W @ gE 87

ol 8.1 # fag 1 W fawdl @ wEww @ e wnen fE o 1 Siwmen! & e
afufFa wwa 27

(h) Fe? & [F(aq)

(|@) Ag: a4 Culs)

(7)) Fe¥(aqg} 941 Br(aq)

(%) Agls) dm Fe{aq)

(¥) Br,aq) T Fe™

Freafafan § | v% & Rrgm-sweeT @ ww Sens % A SR

() et oS & W™ AgNO, T S@g B

(@) =i s & | AgNO, &1 weia faeam

() wfem Wes & ay H,S0, w1 g e

(9) TRAA RIS % 99 CuCl, ¥ S g

frafeias Jagal &1 37k el & faoa o 9 fomr e & gWar & we H ferfiae—

Al, Cu, Fe, Mg @ Zn

HR Ky T AT e favel F ST W uige I Sl T oTaET el & W A
fafau—

K*/K = -2.93V, Ag*/Ag = 0.80V,

Hg**/Hg = 0.79V

Mg2+ /Mg = ~2.87V, Cr¥*/Cr = - 0.74V

5 Vet g ) fafim i, et Frafafan sifafrn o 8-

Zn(s) + 2agtaq) - Zn*{aq) + 2Ag(s)

= TaEy, fe—

(F) =H A RS wo IRk 32

(@) ¥9 A g ¥ 9Rw T 87

(1) ¥EF e WM T stfufwand s 87

WA faqm
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HYDROGEN

T4 TFRE o 3P % AR -

4]

aTad ol o sEgeH ® e @
AR HRUMSTE Rt T Tep;

EIESIeR oF @Y Yl Wi W W
oM T Taft o gl Fer gaenfen
FT A T 'H%Pl;

EEEREN e WER fakm Tl o
Tgad TRt SIS, anfras qen
ariERTtEr MR S . e,
B Ty W

RGO | T AR L
yael T T T o SR
Tt Y W,

ANERUA ST H uerd 678 TR
fafir forcr el ® Fof et €, 78
[ TR T E HIn AR gg 7@
o A HT TN 90 STl g
T T HEh;

N s it Sk mew & Taw o
T IR T G

BREH TUHIRS F) A T
TN Qe W W H i @i
THeR Tl o SR 9T IR T
o IR Tl A Y s
BRI, - ARG, -
UG, BRGNFIRY, BIEeieH aTdemee
T T R T v ad 5
YA T AR;

ST Tt T D SR T IR AR
T TR o o el R e

L

RGN RIS W aifrager Ay &1 yeal! FY vy v Hfragerar O o
Yo dm e wd o v ¥ 59 & @ oig & w0 §
ghewer gt &

Yo § e T Al W eerer H AT e £ T
T ¥ UF WEH AW UF SeeRM T 8l afew eEenm W
e T H, o & w9 4 ¥, T e (H,) e
#1 1 oMy T W § f g o O W gen § afus
i TR §7 TR W IUAN TG & TG HF HAHE
TR T Qi S S g F S wd § W s A e
TRENA & Sieifir wew o aR ® TSI Y T

9.1 alad ol ¥ TIEEM o T

TEERE HES TR S YR | ¢, T e GRo W wegen
=1 3790 T BREW w1 g 1 € e o Wi €, s gt
# T SO o & SR W =Eid © e
TRENH &1 T oI 1s' €1 Tk TP g6 e
R s AR Ul (nst) % WAW B ¥, S ored el
¥ wyH T W GG &, FahH THA Wh e # S (ns® npd
SRS favame % WY aEd WRON o ged ol ¥ wefud &) W
G I 1Y N A T W w0 8 W TR Egee A
ST W S SO €, S T Sea T G e S
1 & 95 deie FY 9K TH AR TR N CEAIE S
T B1 R g % W SRS, S, de O e
T 2, Tafy o TRiEfE § et R uget % farda 5=
AT U O § e it sifrme T v 81 wened o
T T & T H FRGH gae & Sk FE g 81 Lt
H AH 520 kJ mol”, Fa 1680 kJ mol! @ H %I 1312 kJ mol* |
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uE TR & g ey arp e faf el @
TR ET ERSTRS T WA § wewar A S
?1 firasiiern & SR W W Eoieml S ger § w0
aferg

O UM OF &R g TE geiee @ aHE
W F AEeE I8 sERRA < @ oW
wreifirs oo 78 € 6 1R o el § wel @ w2
SRS ¥ e W Ui A (1) 39T,
STeRT STRTC ~ 1.5 x 10-pm &, S WG TAm0Ey
T i SR 50 ¥ 200 pm F g ¥ 95 w9
21 sftem; (I wew oTaeen N e fie € ©F oW
et 1 srel | WY Wel €1 IW: w6k Ifgy
RN F HWO T o Qo W e T wn ®
(THH-3)1

9,2

STEETTHIS  (BL,)

9.2.1 wifta

SRR FEie ¥ afiagey 9 (F@s o gl
ZOAH I 70 W) ¥ 9o 9E GRATgHEA w1 WTE
T #) 9€ Te—gewi (Jupiter) 9o I (Saturn)
W afiivh: TEEA B ®, Bl Tl werd!
Y & FEO T et & SEHew ¥ wH U
(SEANFEER o 0,15 ShE) ¥ uen W e
WY ey H BEgNH T Y-wiE qen wemre W
15.4 Wfrew Wi = o st &) deee overeen ¥ 5w
o AR 9% KU Ao Wg-Faeh!, FEeEse, We,
TRERE, TRHEA iR %2 o= At § o st 31
@02 EHEEE S wwenes

TESRA W A9 et wieaw (M), sgdifem
(:H = D) v zwfeam (= 1) o ¥ F oM
TR T WS § R A ot - A
firg o #2 3 dF Wl @ < 9 W &
YR T -5 Fe A &1 arr e (i)
A %R R« ) gy (fg vl engiem’
F51 W B) F G qen gRfead o e W | g
T ¥ T 1934 W T it St e @ R
Wieer fafirdi g0 2 WA werEE WRY ERSRN ¥
TR 1 U6 T T AR TR SR T N

W faRm

BRI 1 WHE wnetE e 31 ggdfem
e T W 0.0156 YRRT 9 T@: HD
w0 § fifyg 21 TfEam wt gk e 10 R
et # U JEfedn S G H 71 WA
4§ daw gfem el wfew (1, = 12,33 o)
$ a T wS IR B AU I E D

s Tt & et e e B,
THiET T TEEREE U N T SEE ) TR
e affeRar # R gE W ¥ ovH fafwe oy
fadeom uded o wRo T w@ ® (TRl 9.1)
aenfy ifves Toi § 3 TS AT SR S o
Ry To=rar e ¥
9.3 SEETEErAT wey wil Terfiray

(kL)

YR T2 O TTEYES] W SISERGST oM H S

fafirt

9.3.1 TISETIEIAFT TEMTT St WIANTTE
ferler—

(1) WP TF GRR T W Y SRR
or? § wfafra weh A St 3
Zn(s) + 2H'(aq) » Zn'(aq) + H,(g)
(1) @8 e o1y &1 9efa &R 5 Wy Afimen
Fh W TR o -
Zn(s} + 2NaOH{ag} — Na,ZnO,(ag) + H (g
Heam fore
9.3.2 EEEESEH ol eraries St
Eﬂﬂ;fm TR W TR w4
@ e
W fem W F1 IwEn w erig 9 o
R~ orTees 4 SHTRgeE W W @

e 0H, () + O, (g)
(1) =it & 15N (> 99.95%) Fioha wwiegiel o
a @ Y A TRgEEEE % S e

! TRA ST H e STIE HUR W R
IR R

2H,0(])
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forte o Sufiem wEa ietiFEe T ST W

e TEgEs & el oy doreRger  SoRe =) uftul § um @ fE U9 W SEeEe S
JI9-IWE, (by-product) & &7 § T €} HT IARA A o WEA -
forepq-aTase ¥ BN arel strafFad €

TAE W : 2 Clag) — Cllg) + 2¢”

Foiis W : 2H,0 () 26 — Hy(@ + 20H (aq)
el AHMERA : 2Na’ (aq) + 2 CT (ag) + 2H,0()
— Cl,(g) + Hy(@ + 2Na’ (aq) + 20H" 2l

(tv) BRSTHER Ul Fih B! I=9 99 R & IOHE
) suftef 4y ¥ dfHfEF 0 W emERgsE
i B
C,H,,.e + nHL,O—22 5 nCO +(3n + 1}H,
IR -
CH, (g) + H,0(g) —5%— CO(g) + 3H, (g)
cO T H, % fiym = ==X iF wed #1 CO
H, F1 7€ fagm ReAa aen 37 #E eRgwE &
Teeww § HE Sl B o W uyemw W' o
‘Fatg’ (Syngas) *ft ed €1 Mohe g afgare
(Sewage waste), STEER, TS % V&, ThS! Y
Fem i ¥ W AR & w9 R W
I HE W WA B ORI (Coal-
gasification) & B
C(s)+H,0(g)—""—CO(g) + H, (g)

CO(g) +H,0(g)—5—C0, () + Ky (8)

% 9 ‘R g gfu-wfufsrn’ (Water gas
shift reaction) Fealldl &1 wAH § ~77 Wiww@
EEEEENA w1 Eifte aEs ¥ WiE (Petro-
chemicals), 18 WiRTa wie, 4 Wiovm wey o
25 ToT- F19ER T | Wi SRR 3T el | S 2

PR 1 t‘?ﬁj Wiy AT

So Wi oy

TRERGW Th TR, THEH 92 TEEH SeRid
g Bk @1 7€ 9F | Terh! w0 W A e
¥ 7% a1 SAREH & o Wifdw o Gl 9.1
¥ fag g #)

DR ST R T

TREESNA tvE (fRd! oft o)) F weratE SIeEr
I B a5 ferdiiew wdeht g Fruif fen T
#1 H-H sy fodem Wt il o % geomged
& UHS §Y ¥ [0 Sfuewdd B W 98 R S a
frerd frprerd 87 ¥E W W@ & IR0 & fF

et ety g N TP A o g
SR 0 AERRTR TR STERORITRR W WL ETRET SV s ar

o T (H) SEIRA (D) Zigfeam (1)
arifirR agaEa (%) 99.985 0.0156 (i
T -1/ g mol 1.008 2014 3.016
Teiw /K 13.96 18.73 2062
FauHiT /K 20.39 23.67 2500
/g L 0.09 0.18 0.27
oo Toedt/kJ mol! 0.117 0.197 -
o G /kJ mol™! 0.904 1.226 -
wv-feriort dledt

{l&J mol} 298.2 K 435.88 443.33 -
Hawte 58/ pm 74.14 74,14 -
#ET Ued/ked mol! 1112 - -
-0 tdedt/kJ mol? -7 - -
WeHa® f341/pm 37 - -
Imfe B (H)/pm 208 - -
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TEERENE w1 T o W feEeR et 2000
K % ST T 0,081 We € g €, W 5000 K
W SgH 95.5 YRR 9% Ted Wl §1 399 H-H "y
e & w0 Y aW W SHERGSH ST
fafiera 31 om: forgy, omeh @ T Rl g/
W TREA T See T s 81 <ffn e
T HEF 16 ToEnS e & 9y ol B, o
7% T G At S WY WA il B SEERgen
afiferanetl d- (1) ©w seagA w1 gi@n S |
W/ R (i) TF TR TeV R W I S 2
(111) TR H1 T F e e 7w gl
EEEgRH i WEA frafatan sifafsmat g
e fF W i
Y sfafir Fes gEgem dee X ¥
H, (g)+X,(g) -» 2HX(g) (X=F.Cl, Br.])
AR w afafera SR N oFf ) Wadl 81 SN
& WY IORE ! IETTRA IS ¢
SIS oF Wiy ARIRFT : 18 enalieee &
i Sfafra F6F o S § q Al y=a
FHEH (Exothermic) ®-

2H,(g) + O,(g) _==amm ., 9H OQ);

AH® = -285.9 kJ mol™

FIFAEENH & W ATARAN : SR & WY
stfafal wer arifen a9 &

3H, (g) + N, (g) — ¥ 2NH, (g):

AF® =-92,6 kd mol™!
smf = =it wen o fafa ® w1 T w g
AT ST B

argell & we e o TEESA Ie AW W
wy wEs % Wy R w U ERgES R
& (g 9.5))

H,(g) +2M(g) ~ 2MH(s); S&1 M &l uig 21
UTE, SN qET 4T ATHSS o Wiw AfufEr
SIEERGS T WY AT F Tl frer qa 37
Uy (W | F1 foraria) sivas ¥ aifafwan
o U U N srafie w1 ad i

H, (g)+Pd* (aq) — Pd(s)}+2H" (aq)

YH, (g)+M,0, (s) » xM(s) + yH,0(1)

T fem

Tt iR % e s o AR W

Iufeafy ¥ eReRgNT wEAE AR @ sl

weh wE ey Sl TRgeEied SR A

HELGUES

(1) T odl ®) fe SeRe 1 Suftefy o
TREEET M W G W (AR T
Tl ) Wl e T

(1) R ® TR S ) ifsine
WE B E, W AN oA W Smiam 8
W B

H, + CO + RCH = CH, — RCH,CH,CHO
H, + RCH,CH,CHO — RCH,CH,CH,0H

IR 9.1

Frafafaa @ swewgce =1 e 1 famoft
Hifu-

(DFAA (1) BT (i)AW (1) FHemgs

T

(1) TR A F TS (C) W
¥ sqefid i § au e wA0A g st
B FRSOH AEA (H') TRgiNeeE % w9 o
T 4 H @ Cl % 7 1F o g
W B TF GEHASE A9 A R

(1) TRERgR wfean & g SRR B
Tifeqw TReEE = Bl OF oy wifeam ¥

TR W MR gt ahe Na® H- &l
Frto w2

(1)) TEEEGA HW (1) HFEES T HIR
T T Sfterishn steen ® sTo=an % 3 €
iR = @, S wegaew ) §, W
aifereiga g S gl

9.4.3 SHEREESA % aTTHET

¢ TREEGNA W OGHH 955 SN wWbEn
gyetyur F BT €, St afeer 3l qon e
IHF IOEA T FW A e



FEgH

o TEEESNH 1 SUHM HEIE{w el el
(R~ draE, faen o) W et a@
seart o g R

o TEERENA F1 ST STF FEME WA,
e Ndie o ST | B 8-

CO(g) +2H, (g) —%—) CH,OH (1)

o TEERSNA %1 STAM uifes gEgRe % i
¥ B 81 (WUE-9.5)

. TEEESST H ST R SUE W (SR
TSN FeNEe) ¥ Fmio ¥ e )

»  TERH VORI W STEERGISM H SEM AR UG
affFaEel ! ug § o wW § e 2l

«  TEIfeE EEGH we I-gEgen <N W@
3ITEN waq qu afcen § g ?1 waiftaw
TRESA WA (S e oeh %1 weEa ¥
SEEREESH % foded ¥ 9 ®) @ EEEEm
afteT ®1 9H T g $ Gaw W AT
4000 K % o U7 W 2

«  SEERESSEA F IUAN oA sEHuw ¥ (ae
[ & w9 § fFn R

»  SEERNH I STEM Su Gel | faed Saea &
T fema < @1 TR Sfareet o SR T,
iR 1 go | TISeIgeT T W SUF o ®Y
B H Y T oW B 81 9 S6F g e
2 ok Y@ ww o T WY gEw § TR
FIFA A AfuF T g e )

9.5 BEEES

SRERENA Tt witfefaal & swere i & e

T el T o W WA wen e e S

¥, 5 TI7g19E Fed ¢l oK E el 7 o1 Wi B,

< BREES H EH, (IEOREFI- MgH,) ME _H,,

(SRR B,H,) &N W@ fhar =1 vl &1
gl ® oA ot afe f affea faa

™ &

(1) 37Af o1 FEvg a1 TAv-U9H BIEEES (Saline
Hydride)

(i) TeEaee o1 onfias TREES  (Molecular
Hydride)
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(1) e o1 SHQTHETTE eEges (Non-
stoichometric Hydride)
9.5.1 Eeh o FAUNT FESEE
s S o atfireRiel o, S I Tagq g T o5
R ¥, TheRgeH % W wadEwmiey s
N B Tafi gerh ufa® TGRS (S LiH, BeH,
T MgH,) ¥ WeF Gewdew IO TR Wil 2
R: LiH, BeH, 1 MgH, ¥ Wewast Tga®
(Polymeric) W& il g1 EFS eRgRS 9
sgen ¥ freed, SRl G 39 oERen H
IFETEH B OB, qU eR-ugel & Tied SEeEe
T 1 wiem e € it ferR-oTE g SReReeH
Tie W T et 8, S 3RS H- 9 & afa
%1 e %@ B
O T — =5 H, (g) + 26
AU ERSRE 9o & WY fEhEE w9
e Fh SRETgeE W 3 -
NaH (s)+H,0(aq) —» NaOH(aq)+H, (g)

foferan e/Egss WYRY 9 W O, T Cl, %
Wy afFania ) 9@ THE SUEM S SqEh
TRGES a § FROT S ) IS ey —
8L{H + Al Cl;, —» 2LiAIH, + 6LiCl
2LiH + B,H, —» 2LiBH,

9.5.2 WEUHAINh W IUae TEHIES
RS SfEN pdiF % T & WY ugE
Tt Tfras A ST 21 I ge guitEm
ITEW CH,, NH,, H,0 @1 HF ¥ i & g
AugeT & erEereT A w f wEgEe T T R
TEHAF TR o HRO A =i i §
aNfraes BESES 1 T1: AMH I EH
WET (Lewls structure) ¥ IUfAE ol
e o el W Eem W T e-
(1) TR VA (Electron-defecient)
(1) gl afiYE (Electron-precise)

(11l ) SEEE UTE (Electron-rich)
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RN T TSRS, oW ™ Y wa e §,
T wpa-aE e & fau i s@EE Wt
e sToaie Bt #1 o SE S (BH,)
B o o W % 139 @ % Wil 9
TR = A R § 9T T SIaeR ¥ En
I @ ¥ A W e H i il B 2 A
TR TR T

TRA S TRIES N TR oG-Sl
% U AavEF TR F WO el &1 swad |t
F 149 = % ot 9 T TR w A (SR-
CH,) TR ¥, W TguFae =afal 3 eR ¥
o T % w9 W Jyfterd B Bl wyed 9rol &
159 A 178 ol % &% 7 @ W & A
& (N, ¥ wiw W, 1,0 4 R 7 HF ¥ 9
THiE! M TR €)1 A T =EeR U 31 T T
%7 4 v N % &9 ¥ e $W 81 4 Foreiem
B 81 T fgg- Ol are T, S g,
i qo TN o TGRS W Thich! SerR
g B % For JUE F FEgeE <y 39a §, e
HRO ST W A e B

© AT 9.2

AN I FRE R NOTIE &
TREES| & AR I o o WA WREl &
TEgEel ¥ fr B ¥7 SR 3Ry

T

NH,, H,0 7 HF & it WR % 3R W)
T Y 0 TEE o GEgREl ¥ FH ¥R
=feT, W N,O.F &t a=a Terefmomar & &R
TGRSl W TG Y WM W EFE IeerE
1 3 NH,, H,0 791 HF 3 e 376 a1
¥ wEE ¥ 5= B R

9.5.3 enitnn oy arveviorrorhiRd

Car afermsit y g
3} T dwiE T _fan F gl o aR €,
TR ra, ed qe A w9 agd 59 TR &
TREE T T €, 99 @t ¥ sheret wifEm @ CrH
TESRE T B1 T PR  TRIES T W

WE fam

T I TN ¥, g 6 eEa S g # e
wdem A ¥ TRENH W Tl F wR ey
TI5gEs o Tqun 4 ¥R oREwdRidy B #)
SERAET- LaH, ., YbH, o TIH, | Zrl,
VH, ., NiH, ., PdH,;,, &I @4 waeReg o
ferm e w1 frm @ A B

o H9® g9 W o fF W sl %
u-STerh N eRee Hausrh el mm w ¥
fored 3 farm Ferelt w1 fapf Seam ot 2
Held: $e | NaUhr TRgES Hel T, Ty 9 o
FEPE A AT T N F NI, Pd, Ce TH Ac %
TRGES F BIgH 30 1 o 7Y TEIRS AT FF
Ty 1 ger i Serr w@m @ Hehn gl w
TEGA & AU T 0 IDH STIEEH A
TSR Afafersl g e A wR o
Te3 F 9 4 WY B} T uigd (38- Pd T PL)
TIESISH oF e IPTA i THEEE a1 e
TR YSNU-WEW % ®Y W WO fRW W )
TESH WERUT T Fi-9d % ® § 39 M &
WA F Y GEE 2

T 9.3

1 HITHhRE 9@l JerRith (9 3s*3p® o
MR T PH, FACM?

™

TR PIEHIT +3 T +5 SR STE
3, 9wt ¥ pH, 7@ 9 ¥ FO oY ol &
SR TEEGEA ¥ I=1 4, T AH WA P
H T SFlEw sEe WRE FE
FeRERY pH, F e #1 Wl T wd

9.6

Tt welal 1 O 9Eg W Wel 5 R & e
TR # e 65 yhwm @ o 9l F wmem 95
wiagra ot B 21 ShEl Ht Shfaw 1@ =+ fon 98
e A ¥ o T st faes @)
Y FY Taw R W e v whE e gl fava
W Hiaq we-amgfd @Rl 9.2 § & @

J‘f&!’ﬁ_;?l
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wrruit 9.2 Toer W9 avesfaa ser-anafd

i oot % W

TR (Oceans) 97.33

@i Fd (Saline lakes)

U ST THE (Inland sea) | 0.008

ﬂ'ﬁﬂ'q @k (Polar lce) TAT Ter Al

(Glaciers) 2.04
T (Ground water) 0.61
(Lakes) 0.009

TEI-AEdl (Soll moisture) 0.005

HTﬂq?f'ﬁ'q oo™ (Atomospherie

water vapour) 0.001

Tjﬁ?ﬁ' (River) 0.0001

9.6.1 et B ofifaes Ut
7E T TR 91 WREH ¥4 81 S (H,0) TN W
9 (D,0) & “hfee T WROR 9.3 H fw T F
THfE WA (9 a1 B9 arerRen) o W@ o
G O B HRO T % A & are g
FESIA WU FOBAT B TR a1 % o= gt o
THYES H,S 74 H,Se W o H W@ w I=
fgHieh, 359 FUh, oA S T, T== WA
T F FR EESIA-ST F A ) 3 w& H
T H et =t Tafiree o, arda =k, 7e-E,
foya el v ToAgaiE % WM 99 B €1 3
& HRw SHaves ¥ wia B AEeqel i 21
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el Sl ST AT HEAT q I HETNTE B
el % TR o S & WHE A9 S S @
% foau SWeEE 8 avefrEl w Wi & Iues
(Metabolism) | Slﬂaﬁ ED aqum%ﬁqrﬂa Th
v faE w2 W e e
Y BT 5y we o, T Hedder A -
Fhield a1 HreiEEee Afien wo o foe 9d §1

9.0,2 WET Tl HCHH

Ho-ureeen ¥ W@ T S ST B Y wHIOT
O-H 37ay U o W HAY: 104.5° 4l 95.7 pm
T, S ot 0.1 (%) W Wi e T 1 ovf
g a1 ot 9.1 (@) o wen fa 9.0 () ® W
& o) H onfoew eifvearga <iar an &

28~

STl T a7

Fow 9.1 (F) e &t 9w a=T (€) ST oY Gy & &9
# R () W & oy § o ST

ANl 9.3 H,0 UE D,0 % siifasw o

o H,0 D,0
sufa FeAIH/g mol 18,0151 20.0276
TEAH /K 273.0 276.8
w6/ K 373.0 374.4
fo= Wl (Enthalpy of formation)/(iJ mol™) -285.9 -294.6
s WAl (Enthalpy of vapourisation)/(373k)/(kJ mol ™) 40.66 41,61
HergT T{'a?ﬁ (Enthalpy of [uston) (lJ mol™) 6.01 -
TS T H ALK 276.98 284.2
7@ (208K)/g cm” 1.0000 1.1059
YOl (Centipolse) 0.6903 1,107
WHGF /CY/N.m’ 78.39 78.06
- =edl (203K /ohm™ cm™) 5.7x10° -
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W@ @ fred wey T% %) armesd 1=
R w5 w1 frresdie gt sk 5 w1 0 e
B W =7 A9 R TR G A R & w0 A
Bl &1k & T 9w § F9 e ¢l Weww: 9 @l
THS I F T T 2 v A e § et 5
Tag W W 9% W T SRR (Thermal
insulation) W&A 2, o wwelra e g
Tl B 4g g wfiftafid) (Eological) 3 ¥ afa
. e B
9.6,3 ®h I W

T uF ifcorafen Bt Tagm omEfya W
(Highly ordered three dimensional hydrogen
honded structure) &, T fax 9.2 ¥ wwitar r ¥

X-frtell B whem @ v = 5 T frea
T oo TWHY SR 37 TRSNF TEE ¥ 276
pm T W TEhehg ®Y ¥ R @ )

TS 39y 9% H 9% fO5g# T YoR |l
el W T A foR IR SMER & FT W
A Y HIE W T Fw R

9.64 W& W TH@AME TUT

W@ aE W % ay sfeRem w @ 8 g
wewagel sifferand Frafafes -

(1) Ivaed wepf : S ot Awl &R-ER Wl
W =aerR W 8 I 3% Iwaud i Aies
T & Fed ¥ W NH, % W w5 w9 §
T H,S ¥ WY 61 & © ¥ w1 w i

W e

H,0(1)+NH, (aq)f OH’ (aq)+NHI (aq)
H,0(l)+H,S(aq) f H,0" (aq)+HS (aq)
T & T RS (e AEAR) i et

w1 ¥ Wi TR @ wwaw f

H,0(l) + H,0(1l) f H,0'(ag)+ OH (aq)
-1 -2 -2 BI-1
(1) (w0 (wget ameT) (WY aw)

(2) =R & R fafe 3= fagg vl
vigelt g1 @ e @ SERgsH ¥ SmeRe W
Wl 8-
2H,0(1}+2Na(s) - 2NaOH (aq) + H, (g)
I 7F R eRged & WE WW % w9 W
I 21
TR Ty Wi H e 0, # eadisa o g
6CO, (g + 12H,0() - C.H,,0, (ag) + 6H,0()
+ 60,(g)
T g of HLO 1 siftdior A adfarfientor dar 3
2F, (g)+2H,0(aq)> 4H" (aq) +4F" (aq)
+0, (g)

(3) VieT-aMNEER NIRRT ¢ S o WUk 9=
B o FRO TG HeE ST 7 W S €1 S ot
3t A A S § 9y ) weasy 55 At
o wEgA Al 1 Se-AE @ W e
P,0,{s)+6H,0(1) - 4H,PO, (aq)
SiCl, (1)+2H,0 (1) > Si0, (s )+ 4HCl (aq)
N* (s)+3H,0 (1) >NH, (g)+30H" (aq)
(4) TEE-T=m : o e ¥ P wam
weriitcm e o w9 ¥ fhesdiaa fhy W T
e % W fafew v 9 B B
0) ITdewdE S

(FRIEET [Cr (H,0),173C1 )
() SRR S

(F|EurEEy BaCl,.2HO, )
1) TR o ww

(S|EURTEY  CuSQ.SHO, #

[Cu (H,0),1" S0 .H,0 )
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IAEAN 9.4

CuS0,, 5H,0 ¥ fd w@-319 eEgeA oY
5 W @7

T

Fad T H TH AT, W T HGF F ARl
(TeEdeE &%) ¥, TEEeF 9 g1 e 2
@ % I TR 3] ST Tl

9.6,5 TATC UG UG T

T 9 6 o T S O € (e
%o faeaee N goft 5 wedt €)1 " S g
e W =g ©, 76 W i S Tammes & wg
o 2 2 98 %2 wavl w5 Hid o 2| 9§ 3afed
foeraiiel Shfeags adn Arifira oo, (S eEgem
HEHE, TGS a9 e °F w9 W ®d §) IHE!
FIE F FRO BN T FHAX Fef WA Y AEET
¥ 3m T o ¥ faerEie Sfraan qen AeimEm
wav A P WA F9g 5’ (Soft water) Fed §
W W WA % Y A Y e [ 2

HAR 9 WEN % WY HTh/AEga 3 T
T, fored wifem e (¢ H,,COONa) B €,
FIK W & Wy AT FF Ca/Mg WINE &
&g ¥ rasfr g s -

2C,;H;;COONa(aqg)+M?**(aq) —
(C,;H4sCO0), M | +2Na* (aq); M Ca /Mg

; HIN 7 YR F o SugE T W
T YT (Steam boiler) & ¢ M TFERT T,
wiife Tt & w9 H 70 oEe 99 I ¢, e s
FUF FT WA | B 3 St |1 9 O FIC@ Q
TER F B B
(1) SRR Haw
(11) T FaiE

9.6.6 ATATH FHBT

st ok W W hfewmw wen AehfimM %
BESSA FlEiAe H IR & SR O T ST i
st weRen Frerfafian T 50 T B W 8=
(1) Sarerr : saH i RF ¥ MgHCO), ™

277

Ca (HCO,), = fovmuiier v wwe: Afaerria
Mg(OH), T CacO, ¥ dfiafim & Wi § MgCo,
@ FE ¥ Mg(Ol1,) 1 frciaa-TorThet = B &,
T MgHO), =8t & v 8l W sEdu =
B IR X o Wl §1 W B @ g 9 R

Mg (HCO, ), —@ 0T _, Mg(OH), | + 20,

Ca(HCO,), —FU R _, caco, | +H,0 +CO,

(ii) =@ Tafr (Clark's method) : 3 fafy #
0 T F) IR T R O W o fren e
W 81 e SHiewad FHEhe o TREd wEeEs
SRR B SR S 39 BEET I F T Wl 2

Ca(HCO,), +Ca(OH), - 2CaCO, | +2H,0

Mg (HCO,), +2Ca(0H), - 2CaC0, |
+Mg(OH), +2H,0

9,6,7 TN HARAT

TH YN ! HeRal o H FroEie hiegad qur
AEA & Fetge o Tehe & w1 H Y ©A o
HR TR B gw (S FEn) e o 5T A H
o e B

@ Fratataa fafiml g ¢ fFar <1 weha 2-
(1) "rEd \Er (Afsam wEive ) & 30ER {
Yl Wiel war Wl § frermeia Sieaaw o A
FANES AU Gehe & WY TRl Hlh arfaeEsier
FEAE TR 3

MCl, + Na,CO, — MCO, | +2NaCl
(M = Mg, Ca)

MSO, + Na,CO, —» MCO, { +Na, SO,

(1 ) sherit fafr—wifesm Semersiehe [Sodum
hexametaphosphate, Na PO, | ¥l s &4 §

"’ HEY §1 WY T8 ek = § fiewn s €,
Eoi O L1 S O

Na,P;0,, — 2Na* + Na,P,0%;

M +Na,P,0% - [Na,MF,0,,]" +2Na*
(M =Mg. Ca)
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TF WG W Mg T Ca* 3 H faeed A
@ 2|

(1) arran fafmgg fafir (lon exchange
method) : $8 fafy i ‘Selergemafee fafr’
Wt wEd © wems difegn dgHAfafaee
{(NaAISiO,.31,0) heaeme/mfze  (Permuitit)
Tl R e % e Afeam tgitem ol
F Naz it Rr@ g6a & %o & | fma e
w frefefas @i affea o 8-

2NaZ(s)+M* (aq) - MZ,(s)+2Na"(aq)
(M = Mg, Ca)

qergfee/ Sieiimse ¥ SW R wiedH o w1
A T B 6 B, 9 e Wifedn FenEs e
TR ITHR FHUSH F1 [: TG0 & o faw g
(Regenerated) X forar s -

MZ, (s) +2NaCl(aq) — 2NaZ(s) + MCL, (aq)

(lv)ﬁ?ﬁﬁﬂiﬁ?mesin)ﬁﬂl : TSR FIR
Vel T HEeR qEl w1 ¥ Hyafa o fatEew
BT o i 8 4w faf el #1 g o svfua
T B v ks I -SOH TETE 9
FEf 370] B € o 5§ ofaed e %) oA
fafem WS (R-SO,H) 1 NaCl § SR &R
R-Na & wfafda ffm o &1 1 Na+ 3R ® @
¥ sufeerd Ca* W@ Mg 3T+ § fafmg & %R
@ I gg o0 o €, T (R = A %o §)-
2RNa (s) + M* (aq) - R,M(s}+2Na* (aq)

= =1 Tﬁhﬂ (Regeneralion} afegw 'rﬁhTISE
foerr et fomen o B

W&l = IIUW (Successively) WTER-fafmaw
(H+ 3aT o &Y §) 94 FwongA-fafmres (O &
w H) W ¥ vEfd $0 W g fGuhfwa
(Demineralised) a4 T83™MMA (Deionised) =&
yr fepa ST @

2RH(s) + M* (aq) == MR, (s)+ 2H" (aq)

yEA fafma & 7@ wd |, 1 ® fafm
e § safEerd Nat, Ca®, Mg W@ 370 Al gR
B Wi # W Wem W e g € W
anely B e B

W em

7 A A & gt v |
RNH, (s)+H,O(I) = RNH;.OH" (aq)

RNH;.OH™ (s)+ X" (aq) = RNH;.X" (s)
+OH (aq)

oH" @ fafma i@ # Suftem FomE (S~ o,

HCO,', SO} ) 5N BT &1 T YR HH OH- 3N

v Tl © qEa He 99 O Sl 6k s
1 T w2

H' (aq)+OH" (aq) - H,0(1)
YA qe BT et & E 9@ (Resin
bed) T 7N 59 T w9 W B e €, T T A

T o o1 a7 &R faead W stfafea et
el T S R

9.7 BIEELST UTERTEE (H,0,)

TESRF TS T AevyT Wgd ¢, S vafetu-

foraror # e qon st A (Efftuents) &

STER % ®9 H HW S B

9.7.1 SR wat fatwt

wx Trfatan fafual g s -1 w2

() IfEm RERe F ARl HE qW W

A A Y FH GE W AdIpd Feh eRSIe

RIFEE I R S g

Ba0,.8H,0(s) +H,50, (aq) —» BaSO, {s) +
H,0,(aq)+8H,0(1)

(i) 359 UM WS R g dehe A %

Targ- st sl @ W WamEge et %

- Y TR WIS W FRar =

2HSO; laq)—==2 5 H0,50080,H (ag)

ofe~ Y

> 2HSO, (aq) + 2H'(aq)
+ H;0,(aq)
@ 7 fafi yamwe ¥ (D,0)) A &
A ot B
K,5,0, (8) +2D,0(1) - 2KDSO0, (aq) +D,0, (1)
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(i) TESIA THFEEE w1 Staifie e
2-Tfhret=ferse (2-alkylanthraguinol) % &.:
afferdeRTu gra T < 2

>R 2 H,0, + (s

Hy/Pd

ERIEY;
wq T & 9 (~17fEE) SRS WeREe #°
frepdu e GRS ferdl Sl €1 v S S W
TR AT SUHL TEGNH GUHHEE W Wi’
(EEAIER 30 TRIGE) T &Y T S g1 sRgier
Wege % 85 Wi 9% WEM 2 FH 6 W
R 1 SESA WEAEEE Ut TR S 3
avE h fewelifad (Frozen) &XeF & BIEgRM
WeRIES W 1 I &
9.2 «ifteg an
& N H TGS TaEe O R (3
FEH! Hien) 59 %1 39eh g e Tor gRen 9.4
faw g &

TEGIE WFEE S o Y ST o 9y
fremit 21 9% 1e92 H,0,.H,0 (Fa9iF 221K) 7
ol 21 A N Iqeed 30 Wi WiEa A gRee
TEAEE fore@y St S7Eas |igdl (Volume strength)
‘100 A’ wiet ¥ ‘100 WEE' H,0, LW @
g 7% & ff 1mL 1,0, fae & i oaees &
THEEEY A A9 9T §E W 100 mL A 1o
Tt 21 SR H T (10 A’ % w9 W 9= W g,
st Toeh! Wi 3 i e 2

ST 9.4
10 3¥A H,0, T =t amed uftriera #3
™

H,0, & ‘10 e faeaq’ &1 a1ef § fF |
fX H,0, 7w W W T W 10 ferX
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afferefier {m—
2H,0,(1) = 0, (g)+H,0(1)
2 x34g 22.4 L at STP
68 g

IR i F SHR W 68 WH H,0, ¥
% WY U4 ¥4 W 224 L O, WE SR A%
MY T T R 10L fe 0, e Hi & oy
IETTIF WA E—
_68x10
2727 024

ST 10 3 H,0, Tt TMed =30.36 g/L 81

E =30.36¢g

9.7.3 HUEET

TS WHAES $t Ul raaeia e 21 g
AN AW S Rl ¥ gEet oftas WEE &
% 9.3 o Twie wn B

I
&Js.n pm
147.6 pm

111.5°
-, E .""‘-1

o7 9.3 (%) ey gmen F H,0, t wiaw e i
111.5° %
(@) Iy # 110 K 99 9 H,0, &Y =
T @ 90.2°

9.7.4 THHFTR T

g e~ mer § eRgiee wWieaes
STEEE T S, Al B H B TS W
sfuferasdl #1 vy 19 frm w1 w1 B

WUt 9.4 WIFGRI WNIEE % difdes T

TeiH /K

272.4 BT (53 298 K)/gem™ 1.44
T /K 423.0 WAl (290K)/Centlpotse 1.25
Y- (298K)/mmHg 1.9 WEEA® (208K)/C/N.m” 70.7
TAE (268.5K T 39 )/gem”™ 1.84 Torerq, =TerRan (208K)/€” em™ 5.1%10°
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(1) i memm ¥ H,0, siEwer & & i-
2re* (aq)+ 2H* {(ag)+H,0, (aq) —»

2Fe™ (aq)+2H,0(1)
PbS(s)+ 4H,0, (ag) - PbSO, (s) + 4H,0(1)
() sl wemm § H,0, ATEEE & &Y H-
2MnQ; -+ 8H' +5H,0, — 2Mn* +8H,0+50,
HOCI+H,0, - H,0" +CI" + 0,
(1) srda wrem ¥ H,0, sfEwRr & w1 1-
2Fe* +H,0, — 2Fe* +20H"
Mn** +H,0, — Ma" +20H"
(v) &g mem ¥ 5,0, SEEE & ¥ o

I, + H,0, + 20H" - 2I" +2H,0+ 0,
9MnQ; + 3H,0, — 2MnO, + 30, +
9H,0 + 20H"

9.7.5 WSWUT
TR & R U 9§ H,0, SefE 8w #)
2H,0, (1) = 21,0(1) + O, (g)

g F R 0GR F G T (S HiE
# fifed et 3) it Sufeeft & Fw TR sfvies
soif it &) om0 0 % WR W TR S W
e gt B SR Tar R 21 gl O e
o ¥ o faemn I g5 o & W E T

?, FfFE Y g WeERE & e seed
%t Ifm w3 2

9.7.6 IUA

H,0, F ToX ¥ § S0 F S 56k s
W?%mm@%imgﬂmﬁm
N ® 8-

@ R hem A o Todm w7 e qa A
¥ fatm & w0 4 fww W d gfdd
(Aniiseptic) & 7 ¥ 7% 7R § 'T@Eg’
(Perhydrol) 1% @ < ST 1

1) oo v Sifean wEE qor Sfeyn WaEne
o Y o ¥, = AR &
e & T s &

wWeE g

(] TEER STA RSN, T 3TV, W-3WR
aen siufal (Fatharaifer) o dyemo & frg
e 81

(tv] SEmi 4 H,0, %1 ITEA o, FIS H P,
=, T, 99 97 = foSi W (Bleaching
Agent) & a0 H fr T #)

(v} 3TsThel H,0, %1 Sugm yaereie (eia) e
(Y- Efer-fEE A, W a
eifier wfewd (Effluents) STAR #, WEAGEE
¥ Hiwdwto §, oifen wa & o aREhE
el yrefe anf) § fean e g

9.8 WY ¥, D,0

it 9ol ferega ®q @ ety foged § =gt Aaw
w wq ¥ o fatvm afufemed =t feafaiat &
SR § WA ST B1 TRl SQGA Sl & agd
ATEA B A I9GE JAM § IS (By prod-
ucts) % &Y ¥ Bl B1 W WE % Wil TO0 AR

9.3 4 Ry T §| YR SI T I SGAEH T 30H
Afrs TR % fog frm < 21 Semevoned-

CaC, +2D,0 - C,D, +Ca(OD),
S0, +D,0 - D,S0,
Al,C, +12D,0 - 3CD, +4Al(OD),

9.9 TEEBSISH T oF ®O H
T | SREEg Al W § e e S 8
B (S-wmeEe, A, vl suf) #Y W
IMfoeF A, FEAM Y SFT F §eA 9 GEa FHel
¥ SFS Arelt 9.5 § wwie e B

™ URe g e § R emergA, W %
(WM %o/ ) e H d otk st e o
TH ¥, Tl STEEEg % TR ¥ WO toe 9
FN BN ¥ Sl SETRINA & SRS 8 WgYE B
(STEETREISH & W9 SEAEASH 1 Oy & 9 §
suferfa & wRo) T e A o wen W o
A (Infect) FH W SEAESH T SRAEFISA
) afvfewan e &) T, wreiifer vt (R ergerEge
@ Wl }) ¥ FIWA T W e T =iew) wdifsa
EREEEIO o T Tafet #1 9R 9AE I e T
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wwoit 9,5 Tarfirg ol g wwst A o wat e, e qar s #

281

TEAATEE EIELES I ELEESIEL W | Wm | stwRw

ot kJ (i wawar) | (EE-Weran) Bl ( FE-aTEwe)
afq " 286 285 2220 880 5511

Wiy T 143 142 50 53 47

Wi fet 12 9968 25590 35 34005

¥ | T 30 T STHER STl SRERENH W 20 K
R B T ERE Wi fRA W e &) gEes few W
[t I F snErvaw TS €1 fA-fan rgat, SR
NaNi, TI-TiH,, Mg-MgH, *1f% % &= #1 w&m
TEEESEA I H WA F HSRY FH o TR S
215 el | Tiwwisl w SREEgeH % ahe Tan
W ARRUEH GHA] Bl W F o o gieiEd
foran 1

gl # e faeey ‘BESeE avdsEr
2! wegiom AT w1 o Tegi we # %9
BRI e Nl BESeH % ®9 H SIPmA qen
Wenu 3| TEGeM doqoiel w1 TeT WY e

WA-F T faege-ws ¥ FT A A9 g
BRI o 9 W g1 Bl wER 3w N vl IR SRR,
2005 W 3TRY UfERH W SHeRgNA WG el
% 3 % w9 W wgeRt fean A W o iR 9
% o 5 Wi sweRgem fufim CNG i wEm
fore T AR o SRERSW w1 whRma di-dR
FTEAT W T g Sl

ATl SRBRGH 1 ST $6F Wal o freg-
IR T fea s ) G e w ST @ R
HIYF ®Y 9 =5 e SHEReeH & Waa g
W T AN A TN W A W q TEH IIH
Fa w EY A 8 wEm

|

TESSM Hhaa Th TM Y T T SOl WA 81 98 TOeR W i w g S0 WeH aa
%|ﬁmﬁmaam%1mmmﬁmm(’H).{{aﬁm(omfm.gﬁﬁm(Tm?H]%l
T A A S grEfom Wedrhe §1 G aigst aw dden F anEmel % ameR goo R T o

HRU e Wl § gy WA i TR

FEIE T TG fveage ot © 1 G 2R W 4% Jeat % agHed ¥ el o S, el qaw
FEE H get F e W Afaged ae o w0 IESE W @R 9w R

%WQWW@W[Watergasshiﬁreacﬂon]ﬁmgﬁgﬁ?ﬂﬁﬂﬁaﬂﬁﬁ'ﬁm
ol W &1 98 el Wel o TR-oTOee ¥ WE-SUEA % &4 § I O 81 SeReN HoH THey
feraett Wt (435,887 mol™) Tl o <1 WAmEH % N WHel Sy & fau sfyead #1390 & SMER
W SIERGSH I ITET Wt o (Atomle torch) ¥ fFAT SN &1 HEREET WM ~4000K T GET
R §, W To EEIE A uigel S Afee & R ST Bt

el Y R SREIEE N a9 fardir CORh & TR IR o ) w5 e v el & Wy Suge
wfefadl ® oy SR TEgRe S &) el TNeRel W AN dfmi-smafer @ eEiE (Saline)
TEERS, TEHANE I MUGH TRYES o Wifes a1 SN SRR § avihd Al T
I WIEGRS WA o oy &R-vITg BTEgIee ST eFrian #1 M SIEgres (SEWRasy B,H,, CH,,
NH,, H,0) %1 3 e ¥ srfees wew 1 wifteeh R3el &1 9wl Srengon & afmiie
(Ultrapurification) Wl STEEESSH-HIE 89 AN (Medium) & &9 § ol oI



282 WHET f&aae

wﬁmﬁm@aﬁ%ﬁm.w,mﬂw,wﬁﬁmw@ﬂﬁﬁwﬁw
STy SETeN gy w21 g affEae § ue e siees B ug ¥ et E
ST Y T SReREST P I e fo % T W D 8 T v § SRERgH F S
VSO $4 o &Y F Ayl e (e ardera))

w1 if AT, A o ST W Irem v &1 Tt T i giew @ e srfreeyd
3 79~ oren @ ST arren 9O 7T St <6 eta s ¥ T W T €, W Stewsa § v
vifieeE e 21 @ % ot 1 ofiha T % w0 st g vl e @, faed s wh F el
e o S W e T RS dvH o A I €1 9 (&) i Wi o HR W T S
oy R st Wil § 5o foame & w0 W TR W € (@) TF Ivadd (I A &)
T o T T SRR F S 4 (M) T8 HE WK 6 5Se A ) S ¥ I e = s W
TR ¥ 9@ HeR B W &, 9 SANE e ¥ oy e 81 e F) SR qm W SeRa
et iR wvefi s fabmge S IwEm F1 g B TR E)

wilt W D O W = Heeyul AT §, fws Ffo WeRe st @ fRp-erteeT g e s
31 o S A gl § uew & w7 e s 8

TSR THAEES H,0, T AU W e T T s i fem, elwfy,
-, e awi e e TR ¥ TR w0 W R oo R

FHER

01  TIEGNF % SoRIT [ o ST 91 Sad vl B gee ferld ) qieam geuey)

9.2 mﬁ;n#wmﬁﬁ#mﬁmammﬁﬁmﬁﬁwmw
R ¢

03 WFA ufiftufrd A TR T wfraw F anen Grefes w0 o s €2

94 'HiA Tdww’ Y W9 SEEREST S INET F TGE W W 87

95  fagd-amamen fafy 510 ememsen 963 WR W 69 YR o) 1 Wehdl 87 96 WA
# m-aweRE w1 aa yfiew 82

06  Freifean wl B Q0 T

0 H,(g)+M,0,(s) ——

i CO(g) + Hyg) —s5—
(i) CyHy(g) + 3M,0(g) —F=
)

{iv)  Zn(s) + NaOH{aq} —=—

97  SEERSA =i AR & Tel § H-H 99 & 959 viedt & wiomdt 1 fd=m
i)

98 TERIOH S (1) TR A, (1) TR o{E 99 (1) et g A § e
TN PR ¥? ST g GAEIE

9.9 W 7o TEEiE et & ST W ey fr 3eee T BReEe ¥ Br-wH
¥ it 29 €1



9,10

9.11

9.12
9.13

9.14
0.15

9.16

9.17
0.18
9.19

920

921
9.22
0.23

9.24
0.25
9.26
9.27

0.28

T A W FW € 7 (C_H,,,,) FEF TGRS Ed A F &R H i w
HE? W IW H FREE S

TR sRgEe (Non stochiometric hydride) ¥ &9 &1 GH3[ €2 w1
a9 & ugel o U DT w0 A T R? oW SN e Seisu
RIS HERY & Ty uifcers eRgEs fhd ¥R 3w 87 9usEn)

FHaT SR A= W TR eReeE RUE i TRENA ofE e YRR T T
&7 9HEE)

NH,, H,O @1 HF ¥ § fras seglr 99 w1 9REm seuan arifem § #iR 0?
A TSRS W o WY Y A9 wh A I w1 @ co, (S
T GURiem SR §) 1 3T T8 W OuH §7 TR
Frfafaa =t =gafiem Hifae-

() CaH,, BeH, a*n TiH, % ST & & forpq=merna = &4 W

(i) LiH, NaH % CsH s 70 = ¥15d §¢ %W Hl

(i) H-H, D-D Wen F-F % 37 =y-foaer udedt & wed g %0 A

(tv) NaH, MgH, aen H,0 %t Sgq ¢ 3998 0 F A 7|

H,O wel H,0, it W=l &1 ger i)

W % T WA Y A R 7 T TR 87

F, o T19 < 1 sifvifermn & ffesiente qen o= o we) W faen iR T Ay
for ®i i wielis st /et o 81

frafafen sfafrmet i qof Hifse-

)  PbS(s)+ H,0,(aq) —»

(i) MnO}(aq) + H,0,{aq) —

(i) CaO(s) + H,O(g) —

(tv)  AlCl, (g) + H,0(1) -

v} CayN,(s) + H,O(1) »

ITER H (F) FA-3AI, (F) A7=47= (Redox) T (1) Semarem sfafsmaned
H Trifepa whifom)

o WHRY 9 F HEA H Jeer@ D)

Vel HY ST UF T HmeRd & F wRe €2 v aifg)

Hyeifia o fafime fafy go 2R s@ & EEw & fagi u fafy &t feEem
wHifem|

S T IALH] WHE Sl @A A TaEieE g fafau)

BEGNH TRRE & Fdeis T SUEE ®9 h Afufegel gu queme
Tt < Q@ T sfafean 27 98 H8 W foran w1 v #7

T ferafifsm o e we Ya-yEer & s €7 9 o, A @ s S e
S T 2

Saree 6 Wa yoniE ¥ Sel %1 SuRddl it e
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284 Wl fagm

020 WS W HH W YN T FARE & ®Y ¥ IwEh 966 87 7% R ThR % dfivw-
(1) Hier @ & 3R (i) Se-sEed w1 g 82

930 H,0 i DO % 0 & W g M 3 W € R D,0 1 SwET Y-y o
w9 H e o w87

931 ‘S@-aed’ (Hydrolysis) 7ot ‘semirt’ (Hydration) T & #1 3 27

932 TEUIM EETRE FRA WER FEFE A § AR g 99 ®OAE w T TG 27

933 REN] AU 15, 19,23 THT 44 AR O Al SHEEGOA § AR FT wEGES I
€, o IR gl O oM A AT H? T % W T =R H ger Fifw)

034 T Uit (110) FIREE Ue DIfirn FERES W ATem-3TerT (1) =T e, (1f)
VeI W W (i) e wiel @ Hfivera IR oMo, a9y faEa-faRa fafe o)y
T SN F? qET S W, 1 gt g i

935 H,0, FRSH ®rF % w9 § hd =agR = €7 Tfay

936 Tl vaf | o @ TiEn 87

(1) e sreformen, (M) emgrien, (W) f, (iv) W o fw gft
Fffera aen (v) 369 I
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THE s-BLOCK ELEMENT

LR

o3 W D, IPRF th 91g ang--

IR - Ml e T S ORI

sifierenl R DT Y o

o Pt - T S AR

AN SIS <R T

o TR W s vifeam v Sfewm
& e TR o e, o e

SN Y AU T TR,

o Tifem, Uiafrmy, Wi 9 Sfewmn

F O W % AR A W e

1 R T AR K 2

ar;fgzrﬁﬁ w@%mmwwﬁ%maﬁ
&

T TRl N s-win o o 3 v 2| o offtm e e
s-FeF A o 81 R s-heen o sfimen < 8 wiR B
&, o Saw & ¥ & (19w 2) s-=AF ael & faid o ) yem
o1l & T §— gy (L), SfETT (Na), WeRmA (K), Fefeam
(Rb), Tfm (Cs) & FFEH (Fr)t TR ¥ T 3 9 &R vigadt
& &Y W WM W €1 49 A 99 % W afufiea w0 e vl
% TRYFUEE TR €, T % e uigd’ wed 3 iy o &
T 5 R (Be), FREM (Mg), Fam (Ca), wfferm
(S}, If@m (Ba) W Weam (Ra)l ifemm & <Rt ¥ T
0T T uigel & AW @ WM n #) e T sireEe
TIESTFAISE ) WeHfa ey Bt € O 3 siteEe W -Tda
(Earth-Crust) § fiem ¥, 7ot W 'y 191 o' 0 B

o ugell ¥ wifean @ WA o A A w2, Wi
e, wifeay w6 TR 3T 9 § 9 9§ heeH @
1f e feg e & (EREt 10.1)) HFram F stfuam € g
T TR 29Fr @) ad g WA 21 fire &1 Al TR viged
T -7 § Sufe % oMUR W chivean qen HHIRER 1 e
H: TFal qu oAl 21 WA T 4w HY I 9g7 SA
¥ Hfraw F oM ug ®, st Pem 9w o 9 A
*ae 107 yiw & (FRet 10.2)1

W Tgell 1 W TerRITR T (SR W ]ns! Tl
g ge-viget #1 o [3= M ]ns? &1 weEm peictiicon
St w1 gl 2 & 9w T €, % 50 T 3w % o
Tl & T B §1 99 ST U % T A A o e

* yeEt WAOE WO OOl Weerl 9o -uddl wmeendt ¢ T (feedl g weEM) ¥ ¥Ned @ 9 wer weem
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@ i ¥ gt e @ i A ey R
wifeam & aga o 1 Aiferm qen Sffeam & wgd
¥ T Uit & Tl % gER §) O TR H
fymul oAt rad went # faFl ¥4 (Diagonal
Relationship) & ®1 # wafi@ #1 s € e &
AAFTF AHR G Ih A[AW/IT S H AR
2 & oyl wWay @1 HET SN B

THd wast dfegw e WRfeE s e
frgast Arifiem it Ffeamm o 9 el N
T ¥ W SR §1 A o St feel, S
S 1§ (Maintenance Of lon Balance) 2R
BT 37 W0 (Nerve-impulse Conduction) 31fE
¥ el s fvm 2
10,1 B 1 o A : T-URY
& YIGaAT o TR qu S T § -wiE
¥ WY S fatE e W 9 W o 5
Waﬁ;,ﬁﬁmwwmﬁﬁgﬂﬁmﬁﬂmuﬁm
N @ 2

10.1,1 govEeitEen T
Tt gR ogel & TxEl A T Gt eRR B €
1 S T R ) SR N W we o §

(EReft 10.4)1 T AR T IREN B Y IvRed

S TR A TR F TR 3 s
vAfagdE o OE SNl e My 3R R e R}

EUILEIRGE

TR T T T 9 el &1 4R Hgall R /iy
gen et B ot § IR A Y IH R Ta@6dt s
%, S T AR Li ¥ Cs T F@ B

10.1.3 AT Tdredt

R el & WEH EEd w5 A 98 S0 S 8
1z ot ¥ efiferra @ difem w R R SR woss
T T & T W 9E ¥ B W g e
HEN F TEN A FEd g1 WHU-ER FYIE
fy® 2 T § a0 SRR FeeRH ANV S
T wet-uif ofRfim @9 2

10.1.4 SreriR gt
&R wgall 1 Serror Coedt sIafth SRR 3 wgy
Y SR R

Li*>Na>K*>Rb*>Cs*

Li 1 STerer %Y A sfusead B €, e
wifeem % sfyrin o0 (ITEWONE- LICL2H,0)
werfem B F
10.1.5 Wifaer Qo7

MR iqd 9gd @ T, T a1 A S HAE 6
B ¥l 9 SR TN T HRY FH T FH A
2, 9 ofiferem @ wifeem St & A= o W e
W #, waty Wi ug afEEm w5 ga o see
2l 21 &R Higat % TerE TE e HH 6 €
W 37 uige o A U s g B Sufefy &

‘ & : HRY T i iR =9 #t &R ygd
o s Hwﬁwﬁmmﬁﬁwmq%
g i | goai T TaA 0 €1 T 0T 95§ T v w1 FoA g
wfem | Lt | =28 TERTH T ) e S-S O SR R R
dfsm | Na | 1s2222p38 R %m :;ﬁﬁq agw stoEen W as;ren t
T | K| 1225227352308 5! ™ I S Wl T
TSN | Rb | 15°25%2p°3573pP3d 04524 065! w0 ¢ ﬁmﬂm s i el 1 39 wRof A
Hmm | Cs | 15°2572p°3573p3d 104 52 el g #-

) 4pf4d'"5s5% 5 %65 [Xe]6s! _ﬂ_ Li Na | K Rb Cs
¥ | Fr_ | [Rol7s' | et o | den | AR (e S| e
10.1,2 UHUER weT et Rt Mnm | 6708 5892 | 7665 | 7800 [d4s5.5

&I gl o el w1 SRR aed R A faR
oty amad % waifuw @ ®1 wom-wAE o 9
ER o WY-WY T F NER S5 T 8 TH
HOS A (M) F AR IHF T T F

IW: YR g Y TR SaTen-vhRm % gN
TEA T Feha ¢ Al ST Gigan ol fAuRor we-
WRTTHTl (YA HieTHIg!) 2Tee TRAed HaTio
TR (e et S g fe @



s-sqtE ad

Fohdl 1 5 Tl R WE TR N faaE R s
£ 9 VR STERINOT % w3 TR T A
@ 8 6 T % wwo Hiwan g weREm
v gE-fae €9 § semgre o w9 Y TR S R

10.1.6 TEmat-es IUT

92 SER qUl HH A Thed F HE gl

wgtF faarela et €1 57! fraiera o § S

¥ = HE: T W g

) arg & e rfnfmayiierar « 4R aigd =g =
sty § Wi B SR € EtE ag @
SO W W MRS a1 TESGURS i Wd
o W 213 atfediee o Hie O et Siaass
AT &1 e AR e W AeiEEe
T WFAES & FE e ¥, wmfe e
ugell BRI g ATES e o Fmi g §
YR HFEE A O, T YR, — K, Rb*
Fem Cs* ®1 Sufeufq & @t g @)
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4L+ 0, ——2L1,0 (3{FEs)
2Na + O, —— Na,0, (TUFRE)
M+ 0, —— MO, (T HFES)
(M =K, Rb, Cs)

T Ot affFgel | e Y i s
+1 Skt &1 e sTaREET 9g § IoeR
EEH | AR T TRIEE, LN S S
¢ T YER ofuam e @eE s 8 8K
UIgell I 9g TE we o R St i wfea
o HRO WYRVEA e o W@ A el

AW 10,1

KO, ® K Y Silefientn sTawe ¥ 87

™

- R HFEE ® O; ¥ xow W 1 dRF |

s A 2, o T K A ot

CoEe +1

ARt 10,1 §W anged oF wwwve ud iR T
(Atomfic and Physical Properties of the Alkali Metals)

ot wifuem | difeam | uifyam | weifeqn|  <difwew Whfvaw
Li Na . K 'Rb Cs Fr
YA A6 3 11 19 37 55 a7
WA EEHH (g mol) 6.94 22.99 39.10 85.47 132.91 (223)
wWRME o [He] 2s' | [Nej 3S'| [Ar] 4s! [K1] Bs! [Xe} 69! IRn] 7s!
A U8R/ mol? | 520 496 419 403 376 ~ 375
e edt/ld mol! | -506 | -406 -330 -310 -276 -
vifes® f=a/pm 152 186 227 248 266 ~
s B M+/pm 76 102 138 152 167 (180)
Teriw /K 454 371 336 312 | 302 -
FaAIw/K 1615 1156 1032 961 944 -
TE/g cm® 0.53 0.97 0.86 1.53 1.90 -
uw fawg Eo/V (M+/M) | -3.04 | -2.714 | -2.925 ~2.930 -2.927 -
% frg
wEme ¥ Wi 18* 2.07%% | 1.84% 78-12* 2-6° ~ 10718

* ppm (Part per million)

, M %, TUeHEe:

Qeft 1 AEEE; e T de SYd Hed ® W



288

i) & ¥ W ARy : &R ol 9« &

Ty SfefRa Hh RS © SRERgeH
T

9M + 2H,0——»2M* + 20H" + H,

(M = &I uig)

g efera & E° i WA ifidhan FHOEE e
¥, T W9 & Wy s stuEEia ifsan
Ft gel A % §, s wifeqn &% E° A0 &
&R el w1 e <1 FHOREF i 81 e
o T TEER 1 HH 5HE D AR T2 S
TR Sl S B 81 3T &R Wl 9el S Wi
forep et afffiran et &)

¥ R w1gd Hefrar (S—Uereta, T amf,
e ) B off afafead e {

(1) sEETsgem A arfufraryitern « @ 673K

(itferem % fag 1073K) R 51 gy SEEwReer
¥ e +X TReEE et 41 A A g
& THERS AW @ T o T T TERs %
eI I B €

M +H,——2M'H

{iv) #eim & arfuframyiiern @ e ud diem @
¥iw wow iffra W el Sams M X
R ¥, sl efifean o deme e w9 R
Tewaes ¥R F T e wites w 3=
Y91 &7 §1 (SFTEA & FRY HOTA F e
Ay w1 fopd S ' yEomn wemm 1) wiiem
3T FT STHR BT §, ;T8 CoES I &
TR A w fama w0 W s s i
I R e T owows v S e
T 3, gafey shigan AaeEs vedaE Y
T i TR )

(v) ST WahiH : & MY yoe SATUF & €9

¥ = weed €, Ford e weerm wE wifemm
TACRT YA § (A0 10,1)1 A TR
fawa (E9), < s e 1 W R, Wl
Tfted 1 wfififiea wwm 8-

Mils)—— Mig) Feeurer wdedt

Mgl —— M*(g)+e” A Tt

W o

M*(g)+ H,0——>M*(aq) SadeH wded
Fifem ST W1 AR BT §F & FHROT 35S
SerEe TR w1 HM A B ¢, S g
I=9 HUEF EC UM T SO Weel S99
eﬁaﬁgﬁem%t

ClZ/CI‘ﬂ?WEQWIWH +1.36, 1,/1" e‘ﬁ_’ {
| fem 4+ 0.83, Ag*/Ag%f—wmo-rs Na'/Na' '
a?m-zﬂqauma?ﬁw-ao;%l 3
ﬁﬁﬁﬁﬁﬁﬂﬂﬁﬁﬂﬁfmﬂﬁéwmﬁ? i

; g omfer M- |

T,Ag.CI' 14, Na .

mwm% L1>Na>1 >Ag>Cl

(ﬂ]ﬁaﬁrﬁmﬁﬁ«m &m&r@uaaﬁrﬁmﬁ
i 2 e o TRe fawEs w1 W T
Hen o £ famen vl ¥ Brm w1 yEew
¥ #-

M+ (x + yINH; ——[M(NH, ), " + [e(NH,},I"
fomra ® e T emiEd e o AR
TR, T GANFIT & hT I il i S
Fep e ® A W W|E w1 ¥ emAga
famgus  HLLIWIT  (Paramagnetic)
T 2, W BT Y T EH W EESNH & g
T ¢ FEEEq e ¥ YHRe T R

M* (g + € +NH, (1] » MNH,_ 1, + %2H, (g)
(] ‘am’ ST fraes <ot 21) ok fee
¥ fren oW @ d wew W 2 ek faem
YRgEHG (Diamagnetic) B o 21

10.1,7 SUIRT

#fifergm =1 g Feaqy] fhserged o frator § g
! SETE-TE F WY TF WA Mg (White metal)
a3, forerd ¥ ) Pt v o ) g
& . e wifent 35 wIfR 1 faserg = ©,
et IvEm argar o fafo F g 0 difEm ®
Wy 3HE Y ® TN FeE-%e (Armour-



s-=fE T

plate) o & Ao Wiferem & WA A9 M
sfafEasi & el T Tomafs 9 ® o g
| Wfem w1 WM Na/Pb fasg & 2 €, =
PbEt, T PbMe, % Fmiw & forg Smwas &1 &
FrEce Mt w1 I @ ¥ P ¥ sreniedd
(Antihknock) & ¥4 H B o, Wy @ @
el § GRfEd (Lead-free) 9gieT &1 TR €9 @
¥z Tifeaw ug w1 swEm T Rl o
e (Coolant) o w9 § gl &1 weitq faad &
W # el gt ¥ WA seEe =
I S & w9 H au AR wEerEaEs W
T 95, W & fmio # i A SmetEge &
ey % T4 oft g €1 i w5 s v
‘E\Eﬁﬂﬁ (Photoelectric cells) ¥ Bl &)

10,2 @TC oigan o AfERl o
TS ATOEreruT

&R wgell % Tl it MuRewE STt wE &

¥ ¥ F9 il & e arfreerel @t

famrern @t =1 = @ R ‘

10.2.1 SfieRIEE TS BIESIFIES

g % onfve H <31 FW W AfeEm 7w w9 9

ArRisEE 1,0 (T %9 WenEs LL,0,), difsan

TGS Na,0, (U6 T g e Nao, )

T ¥, wafs oefiem, wfemm aw difem gr

TS (MO,) T ¥ g iRk § M0,

M,0, T MO, Y[G &9 H SAIL 5 1 1 urg- 31l

T R 94 & TI-T" YWaaEe! 9o gR Argel

% wifre A o gfy o {1 e F e

FSi-JWE (Lattice Energy Effect) & Thefta®y &¢

T F 9 AR g T WE e A

SRS WEAMES o e Tt FReaaRs o

ofiafda & o

M,0 +H,0——»2M* + 20H"

M,0, +2H,0 ——2M* + 20H" + H,0,

2MO, +2H,0——2M* +20H" +H,0, + O,
& o e @ wWegs TEF B

¥, oig gw ofswes 9 o W W F o § gw
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Heegg ot ﬂﬁﬁiﬁ'ﬂ (Paramagnetic) T %I
SFEiE WA | Wifeqd wieE F sieieRE
F T W WE H A W e

IR 10,3
KO, FgERY i v 7
w -
| KO, W O; % TF W M w'2p
- amfea Sfdeet § 81 % FRU KO, SFIFRIT |
k] ‘,

o

AT T FA-ATH D W T TR RS
Tan foreda 3 21 ¥ aR ugel & TEglRe
Tareler 4 B &1 Y W A el S & S
& WY A ¥ TS I v H T R W
FROT A S 2

10.2,2 BEMEE

gR wrgell & ¥eMe, MX, (X =F, I, Br, 1) I=
el AT TR, e 9 WY e #1 3R
VP SFAGE, TRGIHILE Al HTHE 1 FEGreferh
@ (HX) ¥ W Afafrar w66 9 1 qehal €
w avt deeel 1 Gaed viedh I Ao g )
R geAl o HRIEE] o AHeE F1 AW i F A= H
3R 9% W FH FORAF B T &, TEF T R
el o FiES, SRS 9 SRS & AHE H
I i o famda g %1 fRdl yig-fsty o g
AHe %1 AN WIRRS } AFISEE oF TR FH
RS Tl Tl B

TEHld Td FAeH F1 A TN TIHRES >
RIS > AMEE > AEEES F IER gl #1 3
it emEe v ° yeie e € 9 § LF @ fe
fovoa sHst 39 Wied S (Latice Energy) &
FRO T4l Csl Tt fr=1 foeam Cet vl - 1
SRS S (Hydration Energy) % R 8) wifaaq
% o tolge WU, TERA @R ufaw tdRe o
gerie ¥ Licl frddm & o gerwia §1

10.2.3 SEA-3TRA oF ooy
ST 3 g € fd o v W swei
e ¥ IR TSR TR oA €, S T W



290

S THE WG W ¢ SR—FEw &, H,CO,
[OCIOH),] ¥R i, H,S0, {0,S(0H),] &R
gl siE-aTell & Wy @ @ #3
WHRTE | ¥ Herdlel e oW A erh
W ¥ T FENE (M,C0,) T TS FEE
(MHCO,) # wrf e swafus o 81 9%
7 ¥ W A AR wfery @ T ¥ oW
T T WEG wEE H e W T g
it HENe T & W s ot @ S R
HifiEm =1 TR B BW F T T Y HOE
CO* = yfad F e el 1,0 W COo, W
TR F B T TR AN 1 A 9
e 8 @

10.3 Wifaam =l 3ETT SRR

frefafa wrOl | AfEn F1 @R FEE B
(%) 9% WHIY] TH EA (L) H SEEA SR
AR, () o - (e AU HR ) |
TformeEy s W o T i s
Bt ¥ T Fwn A Fwlfe fmms § g e
1 dfgm Teifem | freol day <wiw ¥, T
iz ) (ET 1032 B) fan T B

10,3,1 eifTH W& a1 v el W
arumEralt o e fEg
(1) ifyem el w3 B T wEE TG
TQUAE W BN el B g N afw )
(il) wifrm # sfwfwaiad o/ aR aiged =t
3TN WY 69 B, WY IF FAOTH TS
T T 31 Ay N (@ F HerEwy et
TEE: ARINEEE (,0) S 51 37 &R
rge o faia eitftrad TERie & W st
T TEEE (Li,N) =0 o B
(i) LICl Y& (Deliquescent] ¥ W wEde,
LICL2H,0 & &7 ¥ frefd dw 8, safs
FG BR WES & 0SS TR W w T R
(1v) Rrm TEgEREENE AW sEen ¥ oy

T ¥, TR O R MY O SRR
T §)

W faem

(v) efraq TUEA (Bthyne) @ sfvfmar s
RS (Ethynide) W& s €, AR e
&R Tgd WE S €

(vi) M RRE TRA ®H T IR SRS,
11,0 ¥ ¥, VafF o & uigd e et
A TEERe A
4LINO, — 21i,0 +4NO, + O,
2NaNO, — 2NaNO, + 0,

(vil) ¥ &R uigal & TeiNES T SfeEs @i
T ¥ LF T LL,0 99 § F0 faen #)

10.3.2 eifeem ws Seifre o
wurael ok fEg

wform wa SrtirEm A gl Te w9 9 Rranci

¥) 39 T STHR % HRO UW B §1 Lt e Mg

1 WATEE N FA: 152 pm @ 160 pm 2!

Li* To1 Mg =i 3t = s9RT; 76 pm WG 72

pm B! wifermw wd Anffyrw 4 gwrd

e 8-

(1) wifrm @& AeifiEs S o @t et egadl
W gor § HOR T FAH Mgl 8l

(it) <hferm oo Hifime w@ & aiy i iy @
Ifafea T €1 3T STISS T BESEES
TEH HH O ) BESEEnS R B W
fefe & W €1 [ & Ieeem ¥ @Y wEm
T TEIRE FH: Li,N 6 Mg,N, TN Bl

(1i1) Li,0 Td MgO SiieRiis = anfer o afufran
FTh YR LS |l T 2

(iv) Shfeam w& Aeifyam aigalt & e T S
W WadEs faafed gy 390 silsare
COo, ¥ I B § 9T ERGSHTERE el
T B

(v) LiCl @& MgCl, Tl § faed &)

(vi) LiC1 W MgCl, 31 8 T&™ (Deliquescent)
Afte ¥ ¥ oM faeem ¥ LICL2H,0 T
MgCl,.BH,0 % &Y ¥ firesiad ¥R &

10.4 Wifgaw o F© we<aqgoi
EURET

st W T Wiean % deayl A ¥ dfean
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FEHEERzl 71 A & deifes Feln w Sgad
=1 avig 99 e w1 @ )

Aifsan wEive ( aTET WE) Na,C0,.10H,0
TRV WieTm FeHe 'aes fafa’ gR s s
21 34 viea A @v e € Fr difeum engemeEne,
T WIFEH TEGISFREE U9 QifS9T GRiiss o
gam ¥ s@dfi B 2, o foeim B B emitEm
TEEERe, co, T W dfew s *
It @ Hyw Wig feEn | yanfed i SEEn
3 a5t R smifEm wEe ok R omifmm
TRSEEHE Al €1 dyel weEe e stffad
frefafea ¥

9NH, +H,0 + CO, — (NH,),CO,

(NH,),CO, +H,0 + CO, ~ 2NH,HCO,

NH,HCO, + NaCl — NH,Cl + NaHCO,

™ TER WfedH SEwEee & e gus
B oW ¥, R T T wifeaw wEhe W R
-
2NaHCO, — Na,CO, + CO, + H,0

¥ WhA ¥ NH,Cl T8 foerad &1 Ca(OH), 9
#ffFm W NH, F T: W fF 1 A 8
ST WINEE We-3e9 % 9§ W B i
9NH,CI + Ca(OH), — 2NH, + CaCl, + H,0

T 7% SeEHd § fF wed B F I
wefym wENe & i § ad fe o wwa 2,
Fiifes e eEgerwEe # s faea %
FR T WA FAUEE & g faem § amifrEm
BESIIHEAE & QA §N el H I9E
T R
Tor
Hifean FEME 90 Rl 99 2, S SFeEee
Na,CO, -10H,0 & &Y ¥ qr1 o 21 38 ' e
Her' (Washing Soda) f #ed &1 7€ Wit § 9T
W g T ¥ T FA W RS fhedn s
T HFeEee ¥ 959 o 21 373 K 9 9= A9
W HHEESE 0 WU Y IR 8 W O v
jﬁ?ﬁgﬁww%ﬁlﬂ‘;ﬂm@' (Soda Ash)

|
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Na,CO, - 10H,0 —2*& 3 Na,CO, - H,0 + 9H,0
Na,CO, -H,0—%2EK ,Na,CO, +H,0
et

Afgan FEHE T FEAS G 90T Tel-TIE
B eria forerre a2
COZ +H,0 — HCO; + OH-
IYAT
(1) & % TR, Yol O FHer |
(2) T, TEA, SR T HEF Qe & ffr 3
(3) =M, Y= & o sEm ) 3R
(4) WETRIEn § 7O TE HERHS faverdor ®

AfRHE F ¥ HI
wifgaw #ANES (NaCl)
Hifegn wAEe w1 g @ 9 W@ 8, frad
T 2.7 | 2.9 WRWW (TNE) T F@0 T &
BN 39 Y 390§ w9 & arefieR g weRe
T WG R et 21 7R 3w ¥ g | e g
T 50 T T TH Bl ST qfoed R S
?) it o, W WA oo & fhwewie |
W foren e &, 9 QeI Gee, Hieyan geie,
Fieaaa N @ A wEs o % §9
¥ et ¥ Hfewan TS CaCl, T HrRfeRm
FINEE MgCl, ® g T FU T T@E
(Deliquescent) BT  (37eifq 2 FAEaNTEs agHes
¥ Tt 1 i F ) | {5 Difeaw Fgs v
wW o fog emftsra w&0 it 9@ 1 < = A
wen = #, o atfereln srrfisal ue © W €
e faeed %) TRdeA FoREs Y R} 97w wW T
T Wfedn wiEe & fred 9Um 8 W )
Ffrqen o AeieE eige difsan wiws @
sy faem ¥R & w0 fee ¥ @ we ¥

Wfead s@iNge w1 s 1081 K 1 W
¥ ot fooTe 273 K W 36.0 g W@ 100 g
F@ ¥ o9 wgR W faohm W e yvm @
TEa #
ITERT
(1) WIYRY WE F Y H, q
() Na,0, NaOH T Na,CO, SH Hl
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wWifgan gugisags (wifEes Aer), NaOH
A ' W Wiean TEgiFs w1 IR
FRE-herr 45 o difean sengs & frg-smed
T e o ®1 WG Feile T HE TS o
I T - F - wa ¥
v ¥ difemm ug TR e W faeliE gER
T ¥ WM GG A WA S W
e w =i ey

FHUE ; Na' +e —¥ 3Na~ FHH

THE : cr—>1012+e'

ITHETH 96l © Sl we difea Tagisss
e T W A R

2Na~ T +2H,0 — 2NaOH + 2Hg + H,

Wfeam TRefaes oo vaw S e 2
THEI TeHiF 591 K B1 98 Wl § viwar @ foem ¥R
g fams e &) Siftem wrelne & frea
=Yg (Deliquescent) T %‘I qe W aifeam
TegEs frrR agies co, W afifEn wuk
Na,CO, Tl §]

I
W) R, U, T A au R ST W &

Tt 4

@) e % ufsrm H;

(u) =f=ERZ ¥ e §;

(v} TeF-38m ¥ gt qe & wieo 5
v) Y& 99 @ 9 & fFmi o qen
(V) V- % ®Y d)

HIfEam Fggia-smaiie { SfhT §Er), NaHCO,
Hifean TREA FEW H 'SF wer’ o w7 S
&, iifs 7% T e T fanfn S wr- S
& TorER M ¢ (T IR, I i o ge-wR
fo & W ¥ wer: § worp 9w wRpheer (Flufly)
T IR )

Wfean TREH-FEAE Ft Qe FEHe ¥
faera % O, 9 @ Wgw T T W 31w
EESRMEENE F1 Y0 P w1 fawg B9 % Fnw
Toe B W 2

Na,CO, +H,0+ CO, - 2NaHCO,

Tifean eEgte-FEbe =4 A0 A e g

WA fagm

(Mild Antiseptic) & &1 #; W 8 sfiemT 3§
vt g #1

10.5 wfeas W& wrefmag w6
= sufiwn

70 fodl & o9 9T T 9 =1 o amm
90 T ifea™ W& 170 I 9RREH B ¥, sEfE
T A 5 WM w4 dier 0.06 T TR0 R1

AfeTm 3R TEd: SfaURria 79 ¥ Iufen
TR T, St RS Y R e €, o o s
3 g s f-ude & s W om on §, S
FifT foeel W Sowaw i AT w8 e
iy § T ok T orl & A W R
frifrd w@ §1 St @ defRmu woale w9
TR # gy o Fiferen fawelt @l 9R S0 R s
s T # GhEY w0 A aEes w9 Q fm #)
Tt it 3@ § AR aee sEee | Bl
¥ el 4 vomA B wfE w0 ¥ q e &
Sl § ATP &1 ¥ Wi o) 1 Sisaw amA
R-da & gRO & fog SwEEr 2

Fifie foeet & o foedl § 9@ oW W@
Wiean w6 WRREM T ® wiEm A IeorEa
foman o st &1 ISR o fo- TR @ W o
W Pfmet ¥ @femm #1143 m moll!
%, oEfh TRRTH ¥ WX %96 5 m mollt 8 T8
iEA 10 m moll;' (Na¥) & 105 m molL'(K*) TF
ofEfia & et 1 7% SR e SaR-=eH,
ot ey dRfimm Yo' e ¥, O feel W
FAT ¢, N AT B T & o ST ATP
%) w-fied ¥ WRT F ITEM o B, S oW
w15 BRI 24 W2 o o W B

106 2 o wer: WEE TR

aqy

e vt oF o 2 % T 8- adferad, A,
hiveam, wifwem, afew @ oo ¥ifemm -
afifiaa o 7/ wgFa ®9 ¥ "gR1 Ul et )
oW g Siferm @t ¥ o wel ¥ for <ot @
W UgHitEm % Wy fasu] WEY (Diagonal
Relationship) s9f &) &1 wigedi & qemaly qen
siifer o1 et 10.2 F Tl e
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10.6.1 SCTeRIER Taw=ma

T e & WSR-S & s-hEE | 2 geiee B
F (Aol 10.2) | R QM SEERITE o [T
a1 ns? B €} &R Uigel % HE € T ) A
Ter: ke T & e ¥

| Wit | g e

Wfemm | Be | 182247

Hedifiem | Mg | 1s22922p35

I | Ca | 1522s22p°3s%3p4s?

WM | Sr | 15%2s22735%3pF3d104 5%4poB 5>

Hfm Ba | 15225°2p93s23p°3d1%4s%4p?
4455?6065 T [Ke] 652

femm Ra ||Rn]7s®

10.6.2 WU WA amafen e
S AV S GG ST W MR UIgen $7 g W
0T Y IS i TEvErd v et B ok
Bt & 3HF SO T T & ERG TR A F
B 21
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10.6,3 ATIFA THE

AR 1 oTget & AN % 88 IR o R0
T A Uiedt & AW SR T 8 SRE o Ao
HFR W W AN HH9: wga Wl 8, A TIB)
ST ed % 9 w9 B 9R € (FRO 10.2)1
AR a1 uige & WM e (el o A &R
vgell % Wud e Giedh % oAl @ ger o
At %1 9% T &R urgell F TN e §9
U BR SR §1 % FR @ #, 7 9% e o
& fr o1 Tl o et & wm e vl %
&g o et ¥ B @Y qe W R B
10.6.4 eI G

HR Ugat o gaW W ot o § e ¥ A et
IMHN I T 37 o el & 7 w9 B
I
Be* > Mg* > Ca® > St > Ba*

A T gl F) e Tieh am g
%) WA el w1 qe ¥ W S $ T
T et ¥ A e el & e W gem

uelt 102 AT yer wigelt % WwwE uE sdifes
(Atomic and Physicnol Properties of the Alkaline Earth Metals)

Tt Fifraw | Aifiaw Ffvemm | wifeaw | afam feam
BE MG CA SR BA RA
A AT 4 12 20 38 56 88
RATY] FEANE/ g mol! 9.01 24,31 40.08 87.62 137.33 | 226.03
R - [He]2s? [Ne}3s? [Ar4s? | [Kr]5s? Xel6s? | [Rn]7s?
AA TEedt M/kJ mol? | 899 737 590 549 503 609
A R (0)/kJ mol! | 1757 1450 1145 1064 985 979
TeEe el (kJ molY) | -2494 -1921 -1577 | -1443 -1305 -
e fm/pm 112 160 197 215 222 -
SEfR e M*/pm a1 72 100 118 135 148
TerTih /K 1560 924 1124 1062 1002 - 973
/K 2745 1363 1767 1655 2078 (1973)
/g cm® 1.84 1,74 1.65 2.63 3.59 (5.5)
A% favE Eo/VIME /M) | -1.97 -2.36 -2.84 ~2,89 -2.92 2,92
¥ oy L
WEHEE H Wit o 2.76"* 4.6%* 384* 390* 10¢

* it o e Wi
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4 ofys e w0 &) SW-MgCl, W CaCl,
e Teree MgCl 6H,0 @& CaCl,.6H,0 ¥ 9T
W ¥, % NaCl T KCl 1 e Tl ¥ &

10.6.5 iiferes o

S Y31 gy W =ie Y i T, TR
W, W I ugel s g 4 H3An O D
ifera der Frffyrm @ I @ (Greyish) &
B 1 o TeriE U dmeAE G aigel H ge
§ 39 o ¥, FF T AR 9 T 81 fA
e TRV 9o SR § Y fafa afady @
e 1 Py o Rl & R Y yae AT
B 2 o -Trgdte o S R = Be ¥ Ba 7 FgW
2 Ffwrm, Wiven w6 afgm @ | w5 R
WE @@ (Brick Red) <1, st @@ (Crimson
Red) T3 ¥ (Apple Green) 1 WA w ¥ e o
I AT T aoT- e ¥ g e gt & R
N o R SHfag B 9T SE-RR TR e W
&1 A Of st o g ST deRY et |
wied €, 79 T8 T & 9 T o Seatew w2
T S i e w @1 i dur Aeiiem
% A I S TR T e § 9w E
fo Sl =1 sl B S IS BT HiSH & oI
T O SR B T el B Ao w1 A
W T ¥ ? e fwemo § Ca, Sr @ Ba
o] i g SHen-T0am & SuR T w o &
AUl ! g 1 i samen g g e
S 21 a0 TR wgel F R ugel A A
5 Sl oo 359 Bl §) T8 T A-wnsfes
o1 g 2

10.6.6 THAFER IUT

WY 751 Mg e iget ¥ w9 frarie B § W
T w affEmtiem 9 ¥ R ¥ R W W
T 2

1) oy E W 3 wie arhafwnagierr « 30w
T riifeEn el w9 9 sRiew ag W=t & W
Fifera €, wifn @ ugsl % 7 W offeoRe
Tren wm et 01 R o, Sdferm 5wy F ang A
T W BeO W& BeN, T1 3 81 Ariifimm siftes

W fagm

spferepdiv &, <0 o1y A STAfie TS WA o He
o T MgO I MgN, & @@ 1 Shfeam,
wiferan ud aftEw oy | e sArafiea #ch sifsvRe
T MegRE TN ¢ 3 9 ¥ ol f e faw
st & € 98 o o 38 ww ¥ sfiear s
TEY IS TN T

() el & i arfufieareitemr : @ arda 91
g ¥R % W Te R Al 0 v
= Al &

M+X, »MX,(X=F, Cl, Br, )

BeF, SAM ¥\ ¥&8 W fafd (NH,), BeF, #1
A FEA §, TR BeCl,, MRS § WS
A ST HR §-

BeO +C+ClL =222 geCl, +CO

(i) FEIA & wha stfufwmaryiear : 3ifaam &
st o & 99 Ol T T W WmEEE S
STfe =T STEEES Tt 81 BeH, &I BeCl, T
LIAIH, 51 affFn @ s 1 aaa $-

9BeCl, + LIAIH, —>2BeH, + LiCl+ AlC],

(v) Y & wi arfferlietar « sl g= ogd
v & arl & arffirn = EEgem g T e #

M+2HC1—MCl, +H,

(v) VTETHE Wahla : WUW o @) wigel & e
g TR @ Y SUSEE 2| SO S IR
Aferr roTeT e T o we R o ¥ (wref
10.2), TEfd §Th! ST~ AT &K YIgSA H1 gor
® @y B B Fifemm o sraE fyve W 9W o
& a1 st & F9 K g €1 T i sae!
ATFA-GUT F F Be® AT F BR IR,
THET Io7 TAANH ol UF YT Y IeT WA
w7 Uil w1 e |

(vi) 7@ oniifrer o foeam @ am wigel # Wik
w7y gl o @ s o foer gt et e
e U1 =T forerT & ord) ) 59 foreraT @ wiget o
AR T W B B

Mot (x+ YINH, - [M(NH, ), F* + 2[e(NH,),



R e |

7 faemal § g e (Ammontates)
[M(NH,),]** = fFT =t v €

10.6.7 FAANI

Fferm =1 v frsnrg & Fmio ¥ w5 21 cu-Be
frgurg 1 I 3= TR & fam T 4 e 2
e ST S TE-TE e W aaeE
(window) & T firan =i 21 Ay Gepeifm,
fomr, W we T % T faseg sAR #1 Mg-al
THHYTY TTH! € F SR AGAEl o T § g
et 1 FefifyEm (ol @ w1 Y T
&St oo Wed, TEw S (Incendiary Borbs)
3R wHaw! (Signals) W sl §1 @ § AehfeEm
FEeEE & feem (R 'faes 3w Sifies
Fed &) F IFN TS (Antacld) T F T H
e €1 Aeiferm see fEeh off 2o @ g
T B e w1 3uEm irarel ¥ 9 ugel &
frero ¥ 2w €, R A BN TS S g
i %1 =fF hitaan qon AfEm 3o a W e
T e B il R €, ot TR IO 1 ITER
fraiq et & wmg-Frrrem =6 ® R s &1 e
& wam w1 SgEm fafeo fafwem (SgmRome-
S % ITER) | frar w2

10,7 0T TRT evgeli o dfiest on
W 3rirergroT

Tl 2 & weal B R i s (M2
TR TIE WareEh €1 aig gEl uges % aies
WE; AEtE TR ¥, AR 98 o) ugell & W
Bfirel & gern A I TR Y T e 8! T
FR T AfUF S TR T el TEN B
Fifeam wd A & eliFaRes 9 o O
T & Wi @R 92 SR el = Wl (Ca, Sty
Ba) o Sjegel T 317 dfiep) w1 gor 0 Afi
Toaash e 1 el 9 ugE & A % wmr
aifirerar 78t Sy =1 ® B

() NfeuEe v FggianEe A 99 a9y
H T AR (MO) s €, fae we
BeO F BigH, YH-Tee (Rock-Salt) &t it &
BeO 318¥9% &1 ¥ WRRANE Wepld 1 B 21 W
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Al # gEd o 95T B §1 99 R € B
3 wo & Wi et orf B) ¥ BeO Ivmudt §,
aRF 9 Wl % eSS g W % B €, St
wiel ¥ arfufF Y o o eRgEEEE we

MO+H,0 - M(OH),

1 TEgiERs! Wt e, @ e W
gifia wepfa Mg(OH), ¥ Ba(OH), T WHIT &%
TG W g 81 W T el % englens 6x
urgell & TNd TEgiaEEel H geW | w9 wr @
1 iferrm TS Wpia § syt €, wifE
aTr Ao R A @ R w2l
Be(OH), + 20H" — [Be (OH, )]’

wlicle A
Be(OH), + ZHCI + 2H,0 ~ [Be (OH),|CI,

i) Yomge : Wim fene ¥ affw e
ugell & el W Wl Wb e 2
Ffergn Beme gor wU ¥ weddE B0 ¥ owE
wrfre faomsml § o R 3 Skem sengs
w1 I HEE N NE-HET o §, St e
Tl T e
Cl Cl

\B:— \Be/ \Be/CI\

— ~c T~ el

qrsg-araeen H BeCl, FAG-¥q (Chloro-
Bridged) @@ =wmn 2, S 1200K % $=9 A W)
e v ¥ Rt 8w &l ) 8 =
RS TEEZ W %I Y9 %9 Wl 9l 81 Ca, Sr
Te Ba o Terdito FeNES, MRS Ud SRS H
fretelaton 3% T ek RFan o UET ®, T6E Be
WS Mg & T ST SemE 1 WA-S9Ee 8
W #1 IFEONE- MgCl, . BH,O, CaCl, 6H,0,
SrCl,, 6H,0 T BaCl,.2H,0) J=d Selh Fioll oF
HIO FGHANEE FARES Ht gor § w0 few o 2
(1) TFET-3TFR & T ; A g gy
Fffer-arel & wEw W T 3 T ¥ 59 @
frfefea €-
wEE g TY uigel & FEe 9 | ofiey
T ¥, = W Tl & faem we ¥ faee
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dfeqn 7 ifan sEie e fremes sEgf
91 1 A1 8) T & WY FAH e T FEHe
e § fociow wed 31 ot wEhe TR FW W
w1 SRAFES ©E e o fadfeg @ W §
Siferm FEME sEad Bm 2, R FEa co, &
e W @ W Gl B HEiel W e e
YA W STFR Te W wEd 1)
Yok ¢ WY A e & gehe 794 T8 91 B
& qer 9 & R v B € Beso, ™ Mgso,
e & o ¥ few 8 9 ¥ CaS0, ¥ BaSO0, %
fotaar F7 Bt Y B Be WA Mg Al ®
e el T e Udedt w g ot
B 1 I T gk ot N faod ¥R €
TRE W UG F FERS 9 TR wa o
STt 56 e W fee W §1 A iRmm e
9 & O sl & o feefad o f, vehe
s ARee Pl wam % w9 o frrefem oW ¥ we
o =gd AR & T Tedt TEr wAed o R
FA TR T T Y S g g R
iEm T F WA oW TEER TR W W
T TR SRS S B

2M({NO,), -2MO+4N0O, + 0,

{(M=Be,Mg,Ca,5r,Ba)

ﬁmaﬂﬂﬁmﬁmﬂﬁ%{
o ' .
g vy e ¥ womE wee e, A e A
T v g R ool @ b
wt o SR B & W e ded
= o A e wdwh W S e A
;o A R WA W e wad 2l
TG 10,5 '

it T g % R T T # em
¥ e A R AR R
WA 1 SRR AN @ g ¥ 5 A

AR fagH

. ¥ v e e T § wma fer wH )
- ke i o TEEed S W A SRR A
© v, o O T v wehd W e
ol e AN AN W o St d

10.8 SfEam = 2TETH SRR

= 2 =1 wyn o SfeEm ot § AT 3 e

7@ % WY ST R KEea §) 9% GgEirem

3 fel off qufar €, S o= Fdfee feg mdh

i) ifre w1 et w ot SR S

. w9 Y B e, fast g o & o weel
Y 7 W gwa ¥ I= TR Wed aw
Y WAY SER & FwHO e F A
g6 F9 ¥ TEEASH B € a0 aTert § W
ATefes B oW R

() HfeTEm *t SIMEHASH Y& (Co-ordination
Number) 91 ¥ st 78 2 ¥, =ifr v
Hast-# # Fae 9% HEF ¥ 0w g
e A ITHEEANH WeN O 8 W%dl ©,
FH ¥ d FEH T SN HW B

(#) 79 9l % FHwEE U9 TReEse o faud
Sfiferan & siauEs IO TESES H WY
ITAYEl (Amphoteric) BXIT I

10.8.1 Sitferm e Uepditem o fawmu! dag
Be» ¥ orfHa ofiw Bem 31 pm ®) T
IR/ ST AP ST & ST WEE 2 2
HWfan go e § tgdfee & wam 59
wAr frefafan €-

M dghfem & e Slitwan dem @ el @
g T @ 2, WiF g & T W
s e %) Tuftufa SR 21

) &R Awa § Sifemm englrare o s
¥ 3R e (Beryllate) AR [Be(OH,)I* 3
¥ I T e g TR teine
(Aluminate) #RF [AOH),]” 3A1 B

i) =dferm @ Yt & T 9™ TEen
¥ dgdfyd NS (Bridged Chloride) 1
w0 AN @ weRge st e



st T
F T B € @ e oRW o §1 T
I WIST-SEE % IONE (Friedel Craft
Catalyst) % &7 4 T B

(v} d0frn @ tgdifem emm wfewm i
(Complexes) M @ ¥ TP @ ¢
SR BeFZ, AIFS- |

10.9 ShfeEEn o TwW AgTaqol
<rren

Ffeaam & v At Shivaam e, S
TS, HieEan The, SHftEm FEhe T
He €1 3 sl w1 ¥ Hevay A € geg
R T o U8 e SUEm Y afm frg W
® &l

thiewam eiiamgs o & 93U =, Cao

IO Ao o §fi vegl (Rotary Kiln) A
o} & TR (CaCO,) H T 1070-1270 K R TRA
w0 R o @

CaCO,===Ca0+CO,

co, ® Afufrm ¥ vivaiy = W 8, @fF
sffran o few # of & woh Sfewem sifFTse
T Yo aTfReeld 3 T B, ekt e 2870
K B arrse ¥ ge 9ed W ¥E 9gHed A T
T TRSATIES JETifa F B
Ca0+H,0—Ca(OH),

Ca0+C0O, »CaCQ,

W 7o A e R W [ ¥ e
(Lumps) 3¢ 4 & T FHH ! 97 B (Slaking
of ime) F FfFT Fwe &1 fo @ = =i W G
W GHA WA §, 6 WSl AEA (Soda Lime) T
T B T 9T sifETEs ¥ % HRO 3= 6N
st SffeEel @ wam W B
CaO+8i0, »CaSI0,
6Ca0+P,0,; =2Ca,(PO,),

I

) HHz & fmin & Ay mufe gge & w9 ®
T AR o WeW TR T W,
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) s e q Giftan R T8 #; o
(111} TRy o EIFE?F{'UT | A =it (Dye Stufls) E

Frrorfor |
isfonan gygiesy orgid BT <1, CalOH),
FHfeqan TRIFES w1 Fm v W 4 ™
Trreet foan T R1 U vod WSS B M W H o
faem & =& sl e [ &1 O (Lime
Water}] ¥ 99 %A SEieES W yefed #7 S
¢, 78 Siveam Fee & f=e & SR g F O
Tfom & o 2
Ca(OH), + CO, — CaCO, +H,0

HEA SRAERS & Afima § vafsa 0 W
sEafE Ffewan FEHe W A foem chfveem
TRgH-HENE U afafda & S #)

CaCo, + CO, + H,0 — Ca (HCO,),

1 &1 T FAE @ srfulear H TR
(Hypochlorite) S & 8, S o =i (=ehtfem
TER) HT TH G99 B
2Ca(OH), +2Cl, — CaCl, +Ca(OCl), +2H,0

=AET YEEt
IOY
1) ¥85 W W IA-T9 (Mortar) & FI | -
frmfur
(i) IMERT (Disinfactant) i & HRO TH

(White Wash) & &9 #; 3R
(i) T F IEEA, IR Fam, fRew ol &

TEEA W@ TEhU-Titem H|
hfcaom wEME (CaCO,)
wopfd ¥ w¢ w6, S¥— TU-TeR, WA (Chalk),
AT (Marble) 3T % &9 § <[ 1 ST €1 95
TR FEA SEERe o Wefen 2w Sfewa
TGS ¥ WEan HERT ) e 58 S o> 8l
Ca(OH), +CO, = CaCO, +H,0
CaCl, -+ Na,CO, = CaCO, +2NaCl

T tffwa ¥ FE SRS & enftem o
= =iy, Hifh Tl fvwa § 9 | o
Ffrqan TRgSA-FENE T TH 2

Frm FENE YA WER TEE B §1 9%
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Wit § T otfaey g €1 1200 KR TRE FH W
7g frufid Tt FH SEHEEES o B

CaCO,~¥%,ca0 +CO,
7 ] 3l | sifufR Fi e SRR

T H 2

CaCQ, + 2HCl - CaCl, +1,0+CO,

CaCo, +H,S0, »CaS0, +H,0+CO,

S

o EMRER F FY W waA-fmin 8

« g9 T & fw H;

. Hfegm wEie ® AEiiE wEEe 5wy
e St el & Frepdn ¥ v (Flux) %
Ts_\qff;

o ol w0 @ eEdfim Caco, F TEm ¥ TR T
W w=u TEe 9@ s & i ¥ ek

o U=IEE, TR ¥ qoedE & w9 A, ST %
e ©F Uil e § T % w9 A

ChEaUT Ak (WIHET AT i)

Cus0, . 1/2 1,0

4% hicwgn e 1 314 TELT (Hemihydrate) B

T @ (CaSO, . 2H,0) F 393K W TH &

wa fFan s 21

2(CaS0,.2H,0) - 2(Cas0,).H,0+3H,0
393 K ¥ ood M T fireeety St Tt ar=it

T I Hfeaad aee (CaS0) T ¥ W '

A X' (Dead Burnt Plaster) %8 dl 81 =@

3 WY ST S AN gl B 8 e wen

A 9& foeH W 98 WIS S Tk 57 9 8, S

58 15 e 4 ST HaR 3R &g 8 S 2

IO

TR A YR i et JuEnT vige~-frafor e &
T 7 g sfepdl & e § off e &1 gwe
3T Za-fafr, st o gt qen ad-
Hfermes w T § o Fa B

i

e & wewy yau-Fmfu et 21 gge swEm
wamas fred W w1824 W <[ ofers 3 fEn o
w ‘Uit Wi o wel o ¥, Wi 7w T %

WA fae

WS AY W W WHiew 91 % TR [ frew-
T 21 98 Th UW SR €, S A % S 9w
qge Ca0 W ¥ e (SR-Tiedt, foraw fife,
sto, TH tefabEm, Qe T ARRER % R
P N e T S Y odEe @ W
sie@ wW9ed ¥ : CaO, 50-60%, S10,, 20-25%,
ALO,, 5-10%, MgO, 2-3%, Fe,0,, 1-2% Td SO,
1-20| TF T8} Tt ae Hike | fafers (S10,)
™ G (ALO,) 1 ST 2.5 | 4 % A B
=M T T (Ca0) 7o 3 Fe e, S10, ik
ALO, T IR GAENE 2 % - T e
die & fw oW W ¥ ww o
¥ YR (Limestone) T faert fiedh &1 Sydm
T R VW T A H A ¥ W B W@ @
W % Wi de afufrm w e fiees
(Cement Clinker) ¥ 1 39 fdem= § 2-9%
(Iw) fS9EH (CaS0,.2H,0) fafdm =t Hive
T W 81§ WER ddee Wi & gey e
TEHfraan fafemhe (Ca,SI0,) 26%, TEhfeqa™
fafae (CaS10) 51% @ TEhfcaam e
(Ca,ALO) 11% 3
TRE &1 SRAT

W& e W dR e FwER B W R S
FRY HIH| oh AR B TerEe U g oeem
g 21 fogm fem w1 wRe 9 o9 %
TN R A HE ¢ A 9T W e S R W

EL D)

wiigr au Sie o T 9 @ T e Ty ®, S«
ot g 1 W Sggel @t gl F W@ S g
Bl THET TR FHE (Concrete), YAEH FHIE
(Reinforced Concrete), wEfi, qa-THloT,
v s | fe s ®

10,10 Teifrem o Sfewan 6t
Gk )|

O 9%k Afd W A" 25 WM AR ue

1200 T shfved g 2, safs Het 96 5 WH T

W 0,06 TH Tl ¥ AAE-THR A T 3w

HETAHT 200-300 mg AT Y T R



s-&ih o
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T H1 HAE [Co(BO,),| T B

11.3.2 amgraEiiies areT

el 3 H,BO, T& YW firtesia o B &,
e ol T g f1 % W W eTeafaen,
wg W W ¥ gl e v ?1 N diew &
Sl Taea T sl F S & WSl 2

Na,B,0, + 2HCI + 3H,0 — 2NaCl + 4B(OH]),
AR % At A (S-FeTee, TR
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afe) & wo-SWEET B (9 Tl §E9 o ¥
mm)mmmélmmm
Bt &, @l BO, W) FeTEdl TG @Y N W W
¥ (f= 1)1

oy 11.1 I s # weww § figgw Tond ogee
sy i v

AfF I w [ ald w Hoaw W
e T &, Ty Tediima Il 4 uE o e
TR FT % O TR A A R oTER e &

B(OH), + 2HOH — |B{OH),J- + H,0*

370 K 4 @ am T 7w fEy Wn W
s s emifts avE HBO) T ¥, W
st i T FH WA siee 8,0) A
it 2 s #

HSBOS“A*HBOL"Q'*BZOS
o va
I--\ﬁ&iﬂﬁq&gﬂamwmﬂwé?
:;ﬂﬁzﬁmw\wmmmmmi :
il Ty I W e ol wen
AR W S TR 9T (OH") WY

,mmm@mimwﬁmﬂw |
wmh |

™ fan

11.3.3 SIEERA, BH,
NF T T TEER TEYES SEEH AL T Swufre
S 1 sufeuf ¥ IR FEURYSHNES H LIAIH, §
o S S W R
4BF, + 3 LIAIH, ~» 2B,H, + 3LIF + 3AIF,
Teeren # TEERE 9 3 Wheaw wenge
1 St A % e fRa < 3
9NaBH, +1, ~ B,H, + 2Nal + H,
Sreifi w9 W TEE ANE TRRRITES
e wmgws & fH g T S
9BF, +6Natl —42%E B ¥, + 6NaF
T ST el T g ¥, fvr v
180 K #1 7% g F Hwh ¥ oW W = W o
¥ 7w el 9 Suiefy H et o W
T FQ L e 8
B,H,+30, = B,04 + 3H,0;
AH® = ~1076 kJ mol™
i I wF ff AR ¥ Heh W e ™
wd we T ¥ AR T q {oh § - syefen
T wiE w2
B,H, @ + 6H,00) - 2B(OH),{aq) + 6H,(&)
FEA T AR (L) % Wy frewe efufem
W T Wt MR BH, L) &
B,H, + 2 NMe, -» 2BH, NMe,
B,H, +2 CO - 2BH, . CO
TR W oemifm A affen @ omn A
B,H,aNH, 97 #, Rré 9 (BH,(NH,) 5 | [BH,I 51
wafim fira o 41 78 o st TRA F W BN H,
¥ 1 58 THIT BH T NH 998 % 99 Fers-wee
% 9ftie A ST 99 (norganic Benzene) %
w5 % o #)
3B,H,+6NH, ~ 3[BEL(NH,},I*
(BH, )" —He8t_y 2B N H,+12H,

THAR F qET & AR (1,2 (W) F
Tt T §) yeA FaEe W egie qeeTe) el
2 AR T o o e W e ) W o & E W
A4 HR 3 AgEY (Bridging) TEENR T TR



p-Siten T

¥ firteTel =R B - H 99 9w 5 -fgae
(Two Centre-two Electron) s¥ 39w ®, wafs
WY (B~ H - B) o9 i 7oR % e , fo
rdtr figew S wee 2 faE o112 (@)

7 11.2 (%) SEART #1 (B,H,) Ta7

@ 4 8 ’
ﬁf@“@ H>@<H

(@)

for 11,2 (@) THAA ® A SaRT o ol SR wany
ap’ THRT B B §7 SR sp® Wefid Fegwt A @
T gelTeied B 8, Fordt figpa Tare (Dotted
Lines) BRT T 7 &1 frlare B-H 9
AT Eetagl (2c- 20 0 & Tl 3 g
(8 - H - B) Fia-feeiaid (@ - 20) #1 29
‘S (Banana Bond) ot Fed &

A, TEgRSERE B T Eer H o
2, ¥ wgeperi [BH,- 7R wg@ ) faf
grgell & WRRGRSENE WA ¢ SiitEm I dfsaw
* REEIRSERE #! SREEIES Wt FE ¢ 7
g TS w1 SRR Wt suftufd o IR
AfafFn w1 THa 2

2MH + B,H, — 2 M* [BH,J-
(M = Li 31991 Na)

FEf TRl | g6l LiBH, 71 NaBH, W
I ATEE 9 Y B B o e SNeReRe
TR § 3% IR 19 (Starting Materdal) % €9
¥ IE § T W el

11.4 SR, Yegifeam qem g9k
ARt oF IuEET

3= e, T e, Fr e a9 safus

HAN (Refractory) I % ST &R o aWe AT7EM
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i A gatl (Fibers) 1 STEM SeRy® Wehe TR
¥ qy1 o % soreh 999 w5 % fmfo & g &)
SI-10 (°B) wHeefe & =ggt-areeie 1 sty
% &FAI Bl €1 o1 Aiqeta 3Em A iferes dgel
w1 I 9| F99 (Protective Shield) el
% o2} (Control Rods) ¥ &4 ¥ Bar 21 witeg
e Wi ot 1 @ Sl a9dm g=a a9 we
%09 (Heat Resistant Glasses), SE—15Eq (Pyrex),
T T PIEE O O W B 81 SREd
IR urgel S et TE (Soldering) 3 T TR
(Flux) & &9 ®; S0, U= (Strain) o @=-
SR frredt & aw T A o s vy A
eE ¥ T H o 2 9w et & wetg faem W
S A HE IR F w8

UgHifaT w19 @4 (Stlvery White) 1 %1 &
ELCin|| HIg %, o =8 o9 Tmed (Tensile
Strength) B B 9 3y T S e e
ot #1 9R D YR SR (Weight to Welght Basts) T
e W e SR ¥ g e @ e
Sfem qen STt A UHifm F S SuE s
#1 T Cu, Mn, Mg, Si T Zn % 919 faavmg +
fmin wwm &1 dgpiftem oo ot faged ®
fafime wfo (S@-TEY, 3G, B, T, M, <
%) § o R B TR FHHN ST R T F
%, frrfor, ¥R, g9 e qun gEEE SE §
m%liﬁﬁﬁqﬁﬂmﬁﬁﬁfﬁﬁ (Toxic Nature)
Bt 1 a1 gy w ¥ TehfrEw e gues Attt
w1 I9EN FH B AW 2

11.5 UHE-14 o O : e
qi=rT
HEs (C), fafa (s1), TR (Ge), TR (Sn) aen
% (Pb) W9F 14 & o &1 FEA -
RN Eal AREIEeT (Most Abundant) T B
g WaHia W A T TgHa SEed ¥ qgaed | Il
o B w R ¥ 4w e, T wen g Ao
i &, Wi G999 SRRl W T ug wEe,
FRSHEA qu 91 § FEA eRaEEE 4 (0.03%)



a10

% w4 fiyemn #1 9 el 9 Wl ¢ fF FET HOR
%1 GO e 9@ £, 9 o7 Tl (SR-ShEReee,
TS, Feitd, Fewt o) @ 9 Fh Sad
FaE | T T W 9 F A S g
FTEf TR fawr w1 % A0 ) @ s 2
7 Sife w1 eI Weh ¥ Wb w9 W
#Th & 2 Wl gt 2c e e firer @)
T dfiRad F o wemfyw vC ol it
T 21 7%t feditfs et ¢, ol Ay
5770 % 2| s IyAm e FRA SiFA (Radio
Carbon Dating) o 2 21 fafee E—qﬂﬂﬁﬁw
A SRR (27.7% YR %) flm T ®
vty o fafee du fafeere o w9 § Jufeem &
31 oz fafee, fkfirs, 9 qon €= %1 Hewl
wes | st aft g e § Sufed wa@ @)
e A @ (FETge), sno, f § @ e
(PbS) 3FFF § oI T 5 W §) wafEe wen

T o

fofed ® (G R %1 SHEM TR aq
wdue® I (Semi Conductor Device) EGi ik
o 21

WE- 14 % T o Hequ] TATed 18 i
o 91 Ik JeieRIh e gl 11.2 H Ry g
¥ 7 ey, dfis wE eEEeE O % sqRen
= # o @ R

11.5.1 Seaiteh faame

WE-14 o q@l 1 GASTHA I AR CTR T
ns? np* B §1 3 Y€ & SoieReR o W o
i W fa= g e

11.5.2 We@dasen Frer

FEd ¥ fufass = wegdws e ® S
ofg 79 oW 2, 99 St ¥ Pb 7 wewden e
it afg Bt Bl d- T £ FeE % PigiE oW
o HIU T4T T ]

AN 113 THE 14 o AvEl & WA Td siifaew o

o TE ot Tt = e
c si Ge Sn Pb
Y] IS 6 14 3z 50 B2
] 52/ mol” 12,01 28.09 72,60 118.71 207.2
Eﬁﬂi"q"’“ [He]2s2p" | [Nel3s°3p° | 1Ar13d" 4s’4p” | [Krj4d'®5s*5p* | [Xel4/5d6s’6p?
HeugsE = /pm” 77 118 122 140 146
amaf® = M /pm" - 40 53 69 78
amfw e MY /pm” - - 73 118 119
Eoee AH, 1086 786 761 708 715
et/ AH, 2352 1577 1537 1411 1450
kdJ mol™ AH, 4620 3228 3300 2942 3081
AR, 6220 4354 4409 3929 4082
foem, e 2.5 1,8 1.8 1.8 1.9
/g cm” 3.51° 2.34 5.32 7.26" 11.34
TeriF /K 4373 1603 1218 505 600
U/ K - 3550 3123 2896 2024
Ty 10"-10" B0 50 10° 2 x 107"
/ohm cm (293 K}

"M " ST e R b e-sretes; Cuifem AEE; 12093 K C€0 @ oG A9E & Oe 2,92 1

Ipwq (Fat F w9 R/ wrh)
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11.5.3 3TMTTT T
TE-14 o ae ¥ WHH I el & AW
YE-13 % Wd q w e s B R

el | o sl e oA = w9 SRef
o B IR O B A R W e Ui
uedt 81 Si ¥ Ge, Ge ¥ Sn OF Heq <A T Sn
Y Ph T STevdly, AYTA o o1  FeTeRiAl o gadl
TR UAE TE WA F e AR IR B

11.5.4 ToE EUTRTeRaT

B AR & TR HE- 14 F Tl 1 g Fonema
1 TH HE-13 o W i ot TEEe RO o
A ¥« @ fus 2@ &1 Si ¥ Ph % Tl
foEE SOl 1 TH QMW 9 TR

11.5.5. ¥rfaer ToTerd

qE-14 F Wt T 3 1 wEA-Tafema g #i
Tt IUd €, TEhE fe wen O W TeE
T GEE Ui ©1 WIE-14 % T % TerE
TR WE-13 & dl & el U9 FEeEE B
qo i | v B T

11.5.6 TErEfes Iore

ITFAERTUT STERT A9T AT srffarmierr
@t wgfa

TE-14 % il & TREY HW § =R wRE 8 8
T Ol B WA +4 Tl +2 STeRdiR e
T ST B T mOnHe ety SEen o
TR HW@ 1 T TuW wR e wied F A
T 9o B €, 374 +4 ST avaw § SEW
i Geddees Y & TR § W UE T TR
T H Ge<Sn < Pb %R W +2 ety sqeeen
W& T =t 99 950 WK 81 GewaeEw F o
ns? TR % SYF H AR e o % SR 98 Bl
BT R i erEenel w1 wifie wenfac i
¥ ofEfia Ba 21 e we fulme gem: 44
ST ST WEEE i o) WHAEH T +4
ST aEeen T g €, vats ¢ A §
+2 S sEEd W fied @1 f U 2R
sl o A SR ¥ (42 afEhao s §
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fo arvems & w9 § w1 R €)1 +2 e
e B ©E o AR w89 ¥, satn s 4
A yee sadiateh €1 oy Ear el § 319 %
FR T R S SERA 2 E (SR~ (CCL)|
et aftgel 91] B S R U SR
T serRIRE T W enw T W = Wi R
Teft FEA T HeHOSwar +4 w1 SHfawET wE
X THA B, Wy U F 9 v W W &1 Tg
el H d-FEehl B SuRefd & ®RU e B
FRo & for UQ ol & SoISE el 79 & I
A EI (Danar Specles) ﬁsﬁa{mmm
e T &1 Iqeme-gw et [SR-(S1 R
GeCL]1®, (Sn(OH))*] W et &, fer g
WA spic? WA BR €

) e & vl afufwramfiemr

™ o & Wi vy ofesH # sufufy § W
&y 9W W IMiTwEs W ¥ Y 0E: ¥ TR &
T E-reiiES qo SRSERS! T §F B
MO de MO, ¥ Si0 1 sife@ e =2 a9
W EW & Iea iR mR 9@ feRS
e offodiontn omEen 9 ofmEE ) geen H
i yHle F e 8 FelwEEs (W€-COo,
S10, 71 GeQ,) 3 ¥, afF Sno, 7o Fbo,
syt ypfy & ¥ & uletEss ¥ co
IR A4 GeO 3T §, WalH SnO W PbO
EfCuil

IFEAOT 115
TE-14 ¥ W 3 T (70 wee) ® g R
C M) TR afuw Al SReEES W 6
(1) TR +2 -SifFdEmT dEen ¥ e §
(i) S (A ) % w0 N e A
¥ B

EG
) ®EA (1) o 1) & qu ke

(i) e o wia feramvfieran

e, faffes am s w9 & g0 geiEg =
T 1 A, 9 @l e SRS i @
T STEETEgIeA | X ¥~
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Sn + 2H,0 —2— Sn0O, + 2H,

N TR T pAER T S W TR s
! T TR (Protection Alm) T % HRA B 8

(i) S % wia sifufwmaryferr
TYE-14 o T MX, 9o MX, (X=F, Cl, Br, ]) TR
F Yemee T € e & afafed o= Il W
o wfefiE o deed ¥ R s g faEs
T ¥ N MX, FewdNE FEh & EN €
famel ¥ S T sp? GERE R § o a1
eI 3T ¥ B 8] SnF, 9 PoF, S &
3 aafn WER % 2 81 pbl, #1 s T T,
T Ph -1 59 (Sl W9 § 91 §) Tt Foil Seam
T H U § o T0W 6 oM 1 g € W
I TH WRA T IToT TYH § SWOH ¥ IR T
O W ¥ W T U % Ge W Pb d& &
TR WA MX, TR & BeNge e & o yaf
@ B el T weiy e & e W GeX,
W ge § GeX, sfuF W ¥, TEE PoX, W
T ¥ poX, @i wrh v ¥ coy, % s
I gl gRese W ¥ o srvefer B W
ifeh FE A e o SteRdT WA ¥ d- Fem
o U] 3O T WY R TR B

SICl, 1 ITE WF Wel-3Hed Jhwa &l
TN W b B 91K Si W d- FEF W A Y THER
RN TW WM W SICL, TR WR W W™
srefed B ®, @ o SICL,, T YER SIOH), ¥
W& a8 S g

Cl

I /—\
S|i\ N il 2 \S
H
Cl cl H
i P
o | “om ‘SHCI HS | “oH
Cl HO
fafafos ama

WA o

IO 11.6

| ISIF* W@ #, SalE 18IC),> S %1 T
e T Sifer)
™
| gE s Prefated ¥ ; ,
© (1) oA T FT STHER BRI BN WRY
L TEF WR ER FONA ¥ 9 98 9N A |
T efem A A TR A
() FEA WA ¥ TETED TR T Ay
P ﬁ&ﬂﬁméwmmmaﬂﬁw
L oy e
11.6 RI&ET hl ngr—cm;of u—qﬁm
TE TR a8

& TR % WUE W I AR $H 9 A yem
UEE] wEH T §YE & o7g = 9 f9 =R
Wi T S T SR R, 390 oy e,
T=0 T el T d-TEE W e §
FU W Bl B

Fe | oW s T p-FEE g SHF % fAu
e T 2 OOW: T AT uR SN FEE =N
TR g € WA (accommodate) R T
21 ZE o & fr guet erfman WaleEa AR St
2, TafF 97 U d-FHF! ] ST F BT
AT A o g ol 8

wET H W ¥ avE B AR w6 I T
FUER a6 33 WA § pr—pr TEEY 579 %)
afsda &maT (unique ability) it #1 C=C, C=0,
C=S, C=N 3% 30 |P IEW T 7@ WE &
I U< pr~pn ﬁﬂ?ﬁﬂ'ﬁﬁﬁ,ﬁqﬂﬁﬁ@\}ﬂm
it (ditfused) TOTET FeER BH o wRO T
worEt e T € B

Fe B o WA o WY HeHUeE &Y gl
JeH Tl Y@ A 579 S 1 wagfa oid & 59
‘SF{FG' b0 ’IGFFI (catenation) F&d T C-C T HfyF
WO B % O A B 21 A A F Y A
TR FFT §I SRR q41 U g PR wonmewna &
FHR @ B W TR o ¥ 58 gy Oedt 7e

- ¥ e A S Wl B Og- 14 W ST 1 FR

C>>Si>Ge=Sn T #1 vie YEwm 7= i €



p—?ﬁﬂ? a

a1a

59 ey Tiedt / kJ mol!
c—C 348

Si—Si 297

Ge—Ge 260 -
Sn—Sn 240

sfEe @ pr- pr SU-fTEW o HRO HEA
fafi S99 <3 B
11.7 e oh TALEY

FE7 & Treda &k shnreeiu-3M € awET Bn
¥ ¥ g VPR FEH o 7 YW fRweE w9
[ =g, ®, 1 9 9 §R TE FA (HW.
Kroto, E. Smalley and R.F. Curl) B ¥, 1985 |
FE & T 3 Y GERiA 6 @ Hi1 56 G F
FRO = W 1996 H TEE AR FEH {RA T

foF 11.3 &0 %t FET
11,7.1 &RT

R A e ST e 1 38 wedeh T sp?
it g1 & 7o IgeRe g SOA ¥ 9 9K
FEA T Q TET WAl B T hEA-hEe S
T 154 pm Tl 8| w1 T A (space) §
7y tfadig SMme  (rigid three dimensional
network) %1 o wx@ € 38 @A (Faa 11.3)
H yyof s W fieners GewdmE Sy Iufted @
¥ T8 YR faega wEEdio S Sl Al HieT
wd g 1 a1 €10 ged W g W A gaifus
FaR T ¥ IEH SYEM N AW w6 % fayg
HUHEF (abrasive) o ®9 H, ®9RI (Dies) T A
e fagm-wem @™ ¥ @Red 9¢ (filament)
e

I 11,7

0 ¥ wegaeE B % SWE off TeiE I
o
. W :
| B A C—C wa P de g
% R dem owe wfeT B oew T
| TeRis 9o B B '
11,7.2 THRES
e YT B WA (layered structure) Bt 2l
¥ 76 FretEE 99 50 e T 81 R Iw F w9
&1 g 340 pm & B TEF W ¥ HET TWHT
WEHUg e (Hexagonal rings) 3 &9 H sxaferd
B &, fm ¢-C o T 141.5 pm BR §1 ¥R
o § Y SET WA (spd ¥HIE T B TE®
N T WA Fehead e s ¥ @
<4 A 31 5ER e THRM psy w4 81 gl
A ¥ geme faeig 81 &) e e e
&, 3 IwRe fogd F goTEs 2 71 APTEe @ oK
& oA W e § diel 1w 31 98 SR § 6
TFREE Hel9d (soft) den Il {slippery) T R
F= Y W o9 " A 9% # T wew (lubn-
cant)ﬁ?ﬂﬁ?ﬁﬁm'%,ﬂﬁmw
ew w1 ®d FW@ B

141.5 pm
o

340 pm
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11.7.3 errw

Sferm, it aifs ofpw el w1 JufeR A oW
WhTEe Y faem @b (electric arc) W T feR ST
3, 99 ports w1 frofor 2 &) S @y o sl
Helm w T Fewel T (sooty materdal) T
e ¥ ¥ C, F & C,, TN T G WA H 350
T affus TueEn § N P o T T S
FHIE %1 Y& ®Y ¢, TR Fern H R TER B
e &Y (dangling bonds) i & &1 TedA &t
e fig 2R R () Y Y SR TR i
% WO B ¥ T Wit PRt (Buckminster
fulerene) Fed & (Faa 11.5)1

T 115 (Cy,) SHART ForiA Bt G: 39 51 AHly
et e (Feaicr) #1 e B &

T B wEely Y TeE qu 6E aeaeig 90
T B ¥ ©F u: wRE qew ©; el i
wEEfty sem & WY WfEd (Fused) WA &, Safe
W wREl Gu en 9 Wl Ten % Wy
wrfea eereen # W §1 9 wEA T wEE eR
& o (sp?) WeHIA I T YD IS RA I T
T YT o W W Y w B sl TR
R & W e w €, 5o W Wk
WA FT &1 T8 T A H 60 I5] (verlices) TR
¥ YA I W G HET WA B 39 W
e a0 ey g E, MRe C-C ) W ween

T A

143,5 pm 741 138.3 pm Bt 1 AR Ferk %)
‘g T’ (Bucly ball) #f %gd i

T HEEY 4 T § T SrTTie w9 s
w el @ Sty e ¥ ow: e &
AHC Y WA S 2w FAdT A He
¥ WA HIT: 1,90 B 38.1 kJ mol* T § Fh
T & 30 BY (S =0, Hih, SIEHT 3717)
IFTEE TN T F IS B9 1 A w1 Gw Ay
H EEEEE T Vel W e o W BRI £ 9
w ey § SEl StuEn iU W TWH FH |
TR W FE WA T S

11.7.4 FEA S ITHT

wnfes e | oa xufia e qg e amed o
T R R § S TRl B ST Ao e
%' B (fishing rods), <FE WrZ, agaA aen <
(canoes) T ¥ 81 §1 Frgd, &1 oT=81 Y9t ¥9 &
TG IR H IHEN WS & @RS R W um
e fEgg-arTed § B €1 IeEe ga T
Ffofew ag ol Tw AR ¥ W ShEE SR E
el 0 WhF ae & ST wRde T w
Sfemifs A F Bhr ¥ sHET M we-ofE
{water-fitter) T FEfE Cﬂﬂrﬁlf( e = HE qAA
HTAETH H 1Y ) PRI F W g1 FET
(carbon black) T ITEM FWRSER =FH N e @i
I F TR A @ o T ° oK S W swEm
& HgehH B ST9EHE o Ty W T4l 9 % w9
B 1 U TR e e 3, fore IuEn s
H o #1 38 BE (T HE =200 mg) T I =@

11.8 st qen Tafeers o vaE
EUEED

HTE o lfamge

wTEA W A AEEq sifamEs-hed AmsiETe

(CO) 71 T STEAFIEE (CO,) B

11.8.1 raw ATRIFEE

St s A # i wen F a1 o @0
SRR W T HAaTRmEe W et 32—
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2C(s)+ 0, (g) - 2CO(g)

W% TR A 373 K W GifdH a7l &
g Frefeleu #T W T Al § O{E A
ArsERe WE Rt ¥

HCOOH 75— H,0+C0

sl 1 ¥ T80 HF W Y (Steam) YaItEw
S T W B T YT CO TRl H, &1 W st
gret ' ST ‘Gyemur ¥R’ (synthesis gas)
FEC €1 “

473-1273
C(s) +Hy0,

CO + Hyy

T T
W WY % W 9 H WA R S R,
¥4 CO 71 N, 1 frsm o e 31 3 wagw fw
T B
1273K

2C(s)+ O,(g) + 4N, (g) —=———2CO0lg)

+4N,(g)

SR
et g 9o Wege T ok Tewl efwifies
$v €1 31 31§ Suftert s ARieTEEe o Sifds
T T FET SRS T WG wt ¢ qen e
TN TrReml §1 FTeA ARSTeEES W W e
Afota TTE a g 19 1 16 U T ST
2 7% i uig ' e e vy Uit e g
HHAU T % Aigage & i o= TEil %
SFIEE Y AT HT At B1 HEA AAHSTFARS o
| T B W faf ugel % ofeuws e

(ore) k| H’Iﬁ—ﬁﬁﬁﬁm (extraction) " B %—

Fe,0,4(s) +3C0O(g)—2— 2Fe(s}+3C0,(g)
ZnO(s) +CO(g)—2— Zn(s) + CO,(g)
CO:C=0: Y ¥ Haq a1 FeT & 7L
TF o O Y 7 5y &) HET T W G SeeRE
M 1 Iofeefy & FRO FwEA AR J@
(doner) % UHM STHER S ¥ T FY oge +
Y TR R TH W Urg HE S #1 CO
eda fodel wpf S % WY T Hge s
=) 0! AvE % HRO BRI S, S -
Td ® 300 T i W@ gR 81 TR o W
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w7 Iufeum daiatst w I A
HFTSA-TaTE o Uehel B fed: TR UNOTH g
% w9 H B

11.8.2 W& SIZATHFATES

IR %1 S N A FEA A1 w69 & P
T W 99 B 2

Cls) + O,{g) —2—CO,(g)

CH,,(g) +20,(g) —2— CO, (g} + 2H,0(g)
M W 58 hiewgn HAEME 1T ag HCIF1
HIUEHA §U T A b 2
CaCOy(s)+2HCNaq) —» CaCl,(aq) + CO,{g)+ H,O{l)
i w9 4 -T2 (lime stone) Y T/H
ek g ST W ¢
FEA TEAiFES TF UM T THEN T R
W W THEI ST Tk e THEE (chemi-
cal) 941 Y-THEMF (geo-chemlcal) & 1 Sawm
Bl WOl & WY 98 hEIER o a6l €, W T
T s onet 1 8 fFofefed @ w9
frifera et 8-
H,CO,(ag) + H,0() = HCO,(aq) + H,0*(aq)
HCO,(aq) + H,0() = CO*(aq} + H,0*{aq)

H,CO,/HCO, %1 ¥ et & H pH &l
7.26 ¥ 7.42 % TeA TR @ ¥ A TR B
o R AR % g R g S e

FE SRS agHed | ~0.03% (3T
q) IRem Tl ¥, FoEeRT STEN WeRToT-GyeiHuT
(photosynthesis) ofEm o T %l WuEm g R
i aHedd Co, F FERRSe (FA-TEmE) B
qREfig 1 30 € 5@ whem o vant aiedT w
3 YER FEAE fF @ g #-

600, +12H,;0———— CoHy,O + 60, + BH,0

34 Wi B0 e Sigel, sl ven W= % fag
e T | FEA ARt % i 1w e
WeRfd 1 T Bt €, LG b 36 (fossil fuels)
o gay T v Wi < AT I9-TRE (ime
stone) % e & HRO AgASA H CO, FHT WAl
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aadl &, ol A F am A g B W AW
Eﬁ'rl‘]ﬂ‘-m {Green House Effect) FEd B 79
o oo Y g ¥

Sfo CO, %1 FOR YIS 4§11 % F1T0 F1
eRArEE g T Y 96 (dryice) & Y W W@
R <1 WA ¥) I TH F1 ST SAFEERA q@
FEfifirg WM (frozen food) ¥ Torg wifes & &9
A won e co, w1 s FEMET 95 9 (soft
drinks) ¥, 7 & Wi A R ¥ wewE @ T F
HI THHT TGN ST (fire exlinguisher) &
w9 % ¥ ¥ Co, T IR g A K YR
famtor A ¥ 1

CO, Y] ¥ FHA T sp WHiT T 21 FEA
WA & sp WHRY HEH, HFAR WA F [
p-FEF] o Y R Fih A i S R,
Wl HE AN % W R TR S 1
% W pr~ pre A TR T WA BT Sl T
7 2, ol 2 c—0 Wt & e e
(115 pm) Tt #1 g FY fyya ompf 76 2 21
CO, i SFFE St T T i T

. + ‘e i + ..
:Q—-CEo: H:O=C=0:H:OEC—Q:
FEA SRAFATE FT SAE W

11.8.3 Tafeew sEefowEs (sio,)

498 %1 950 W Tofemn v fafeere | W 8
ol Traiase, TR qora: faf w9
T WA ¥, I B S (Crystallo-
graphic) ¥ ¥ famen 71 Rl % 79 w4 wm
(quartz), TFEESRIEE (Cristobalite) 7 THEEAGS
(Tridymite} ¥, S 3@ 70 W faReda 8 §
Talorr ERyiFER W weuem s sewg
3 &, fred fafaem woa wgsremle w4 =)
Serelier woot § veeiiw afe W@ s
st R feram: g fufeet T & 5=
R, S o L1s o i T # S me w
TFEF ¥ WEK T g Wyl e W@
&5, 37 % T4 W AF TR €, Ford ffeea e
mﬁ@?mﬁaﬂmmﬁmwm
CEoil |

l
— 81— 0—81— 0 —8i—0—81 —
l

\ | l

fag 11,6 : SO, & Fafemiy W=

fafeem o W w9 o ofi 399 si-0 w4
Wt B % HRY gl g #1 9= T w
fferm, e, SrseReion, sifimin sl qur uged
& eR &I WRRIRE T 8, TR HF 997 NaOH @
frm =t =

Si0, + 2NaOH — Na, 81O, + H,0
510, + 4HF — SiF, + 2H,0

s 1 Terg v -, (Piezoelectric)
e T ¥ Tw ¥ S s wfed, ey
e, yea-wamw, Tfaeie Pew ooR sgee
afg 1 i gvs B e e Se W S
= 49T (Drying agent), SUTRE 9574 (Chromat-
ographic material) % &9 ¥ Go1 I8k & B9 H
T #1 Fofmn = ww aifpeelis ¥9 (Amorphous
form), FEAR (Kieselgur) 1 IT8mM Sh-T
(Filtration plants) A g 3

11,84 TalferRia

g FEn fufes sgees w1 e @l #, e
R,S10, T T 1 (Repeating unit) €t 2
Tttt & o § s el dfepm steran AR
wfrerdt fafeeT sangs, R sicl,, @ ¢, fd R
et soEn e WE B 21 S 573K MY W
At FANES, B S5 i Iufkafy § fafew o
e #om &, @ ff e i wRie
(11 T MeSICl,, Me,SICl,, Me SIC1 7o G&H
AN H Me,St TR ¥) SEARM TRl fged



p-=E T

(CH,),SIC, 3 SIT-HTEE o TR HF TEehIaul
BN 4@ Sgad W9 g

Cu wdet +2H,0
2CH,Cl +81 ———— (CH)}SICl, — [CH,),SI(OH),
570K -2HCI
CH, CH, CH,
[ | I
HO— 51— OH + HO—S1— OH + HO— SI— OH
| | |
CH, CH, CH,
-Hzolag-ﬁm
CH, CH,
| |
—0+ 81— O+ 51—
| [
CH, [,CH,
Tafeia

(CH,),SICI THeTR ¥ agei ot 4@ i war
w1 e foan s W ®, < P fa o wg
LA T

CH, CH,

| I
nHO— Si— OH + HO— Si— CH,

I |

CH, CH,

-1,0 | ageim

CH, CH,

—O Si— O + Si—CH;

I l
CH, /, CH,
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Ty U el ¥ R A o www et
! TS (Water repelling) W 21t 1 amrra;
T I S @ife, 959 Togd ame qen
T U it o 7f SRR 6 T el
2l 57 fsE e ) e s dfa i
(Sealent grease), fEqUth (Electdeinsulater) 921
See -8 (Waterproof fabrics) AR eghwa
A4 R N g 2

. AT 11,8
- fofast = 2

% W A mm W« W v?{ Trﬁlﬁﬂ%ﬂ‘
' (Hydrophobic) WHft & € 1/ - ol

11.8.5 Tafergse

wefa # 75t e o fofce wf oy W €T R
T AT @f £ — HeSTR (feldspar), Seiieise
(zeolite), & 15T (mica) 90 Q@E’H (asbestos)|
foferre =t qo gomers @ sior (Fm 11.7),
T faferpi v =R sfiEdem v O agehers
w9 § dfud ww 2 fafere # @ @ ww e
(Discrete) $%7 IUed Bkt © A% 39 WER
HE Tl W fafede wE w1 1, 2, 3 e 4
SferEfte T o WY Wi steeen o W 81 oW
foferre sl s A it €, o efag 9@,
wa au ffenfe dEa 9nd 81 fufade W
HE H R Hig- ST g SEE v 21 AR
=R N S SRR TRl o e Wi e €
A Tfem e 1 frefor 2n &1

AT g fiffa 3§ weegyl fafeese wiw A
W= 2
11.8.6 SHafiege
ot fafas eReiTme & Brfafs aw 4 @ 5@
fafersna Ty Ugrife T grr wiwefE @




318 WA o
A #, 9 v v g W i we
# foOm T ROEG oW ¥ Net, K, Ca o

YA T RO W EgRR w § T SR
HrewR qo SelerE? ¢ Y e ¥ Tege

= % WoN qe UEEEEI W SieleRe # fag
o ITENT SR % ®9 A gr ¢ IRETnef-ZSM - |
© (T WSS T THR) H TN Tewied Fi W
(=) e & wRafid w1 T B ) SRR iy
R 11.7 ; (%) SIOF FOFH F1 9gena® GeT wwmw?ﬁwﬁwmwm
(@) SIOF FFF &1 FeuT fafrma om = o o
,

ST WO W p-sATeR WY YA 5 T, T, STEITE Ao SUUY € S HRO SR ¥ aned anh
N psi T ® oA T Al § 13 R 18 ¥ R T 1 Do & Sfalied R waernd
Fv WEltEn A ns? npER ¥ T sifaftr wie ¥ Suflen fitam & RO T i
wd TEERE 0 S TR 6§ we: o awl % T § sl faera frer 21 e
SHterelterT0T e (group oxidation state) & SRR ¥ Tv 3 AerEliehToT e Wt yaf¥E
F0 . 5 Hawwa oA @ 9 R fre B9 §) ol s s e wwl o forg v
Bt 2, 9 Wi Tl ¥ T Fe sifae sEten T B el S 1 SHR TH d-FR Wi
ATEEI T I IR T A F 2 99 TR S AR §) Wi S §1 §96 9 pR - pn
Y T T T T T d - pr A9 din - de ¥ TR 3 il aed o d-waes it sl
T Sfia SR W AR W HiE e 8, 9 e o T9 Him %l O w5 R

TE-13 | SR Mg B, STl o1 wRE uig §) Sy-fmin § T Aere 9N e (O,
2p,. 2p, TN 2p ) W el T Wl e (2572p") Y IR o FROT AR F Wi s
= B ¢ T A 9 AR F 39 IR a1 et &1 T8 R A A T o
1 s =EER F@ ¥ A SEERSSE & Wiy Tewds dfie 9k T 81 e wiewy TReany
B,H_ & TEaw ¥ 4 ARA wei oA dgey TREeM WA B ¢ 3§ UgEy @i
Frdfu-figome su o T 3 SR % Wy W0 & ey A S o 9w
we 31 2F 0 BOH), T $oe THi i e €1 1% SRS AEE ¥ e TR a
T 3 o GAF o9 T 71 A Na, [B,0,(OH),. 8H,0 T ¥ firteela 3 1 4@ went
igror weRmor angell & fag =R O 3 B ‘

ViR +3 Sffiiam oTawel ofi Ht &1 agE A A TR W T T 9 41 st
e T TR A T 9e st T e @ e e 2

F1 T WETE Mg €, W ST R Wl 2o (252209 T I i e Ay
T 41 9 e B 0 e ¥ T 7w C-C e 7Y % gRT, S TgE (C=C e C = )
% B0 fEe W wed W @ W A w1 gEew W vg @ W W e ¥
C>> 51> Ge =Sn > Ph | HET WHE FH o6 0 & 390 e TE 8) 79 6
e FE BN, Teree qen FRA ¥ wr aReR o e +4 39 +2 S e em
T F +4 e sTTe i FO AR A TR G W S e
& G +2 R Rl SR w R wEfE aed W $ v 3 42 it e 44
SlERTe e B s o @ 1w e st o ot el T 31
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9 wemEy siHEE CO AN CO, ¥l 21 e WRISiags Iae &, SHiF 1 SEaiFnEe
ety Tt Y B B e HRisiaE e W SRR TEE [RE I % gR 5 Wi
HETE S ¢ Sieeimieitest ® gom § CO 1 QRieifsn & a1 doa st ol sl orda
faleh D #1 FEA eReiTaEe TEa: bl T8 O ¥, W TR % w9 e au S
¥ % TE % FR AGREA H CO, I g A A e feurfy wom w0 R €, TR wha qg-we
Hed ) TR GgHS W a9 98 W0 g 9 T R Sifterad oo B St #) Tl fafet
wen Taferere weaqel s €, fFe1 oigwam 9em @ awAw o o 8

11.1

11.2
11.3
L4

11.5
116

11.7

11.8
11.9

11.10

1i.11

11.12
11.13

11.14

11.15
11.16

1117
11.18
11.19

A

(%) BR T1 9% a0 (@) C ¥ Ph T &1 AFhaor eensdl =) fivrt oF %a &)
A HI

TIC], *Y T # BCl, o %9 wonfael 1 39 ) wmdi?

oA TEIGOITE Y A & WM AeR 1 WERW s 2

BCl, 741 CCl, ST +1 I W gL 7 F o ¢ sewn & ey A
TR

0 St 3 W ot 7 WREmEu

T e €, w9 i ot B W Fea W 27

BF, ¥ BH; ! &Fki %1 =men e 7 ofwfs § aiwq & g @ e
EdiEi

Agphifram % swavel FAeER T ae sfifmad g

RN =0 A w1 §W € F BCl, 9w SiC1, et 1 e 27
COZ w7 HCO; #F i "= fafan)

(F) COZ, (@) ¥ a1 () IFRe W FEA F Fehw-eTwen F0 a6 87
T & YR WU q Awge o o8 A ffed fawm + wwemw)
et Heml 1 JfEema s sen vambE ar S

(%) o (II) e Cl, ¥ & F8 PhCl, 3@ #)

(@) wE (V) TGS TR & W owfiw srem €

(1) ¥ eRS Pbl, 7 a8l

'BF, % 7l BF, # 9y @o% %"«: 130pm @4 143pm €M % w0l T

B-Cl say fgya angul W@ €, ffg BCL, o1 &1 fyya oyl v 3 &1 R
fistel HP & teifaw Rweiee afiey €, W NaF fres = 9o o 81 i
BF, ! ¥aifgq &t W wRomf faerm § @ St gevqsinss smefm 8 s
B IEH FOT FAET

CO % foieht e =1 TF FRU TR
CO, %1 i Ae YHec wfs & Ry SwRard & §2
TRANA 99 GRE IS w) = GHEE

b
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11.20

11.21

1122

.23
11.24
11.25

1L.26

11.27

11.28

11.29

11,30

T fag

T B ¢, W

(F) e T ofus T frm S R

(@) s o ® o § frern @

() gffEA %) 1 NaOH ¥ afufiean & i §)

(%) BF, 7 fan apifr @ %t o 21

frafafEa sfufwaRl #t JHemEl-

(%) @i IRyl § 599 a9 W R w1 Aftw wINEE T WY T R
S 2

(m) fafemln swsiwme W fied BRgm wisiugs & W ¥ w2

(M) COFH Zn0 F WY M fFA T g ‘

(w) el defivn =t feal st NaOH = @ @1 sl 21

FU TR

(F) W& HNO, H1 I YgifE & T3 g fFm = wwa

(@) ] NaOH 79 Ygiiam & Zwel & Tsml f wam srqanfesnt W & g
e s #)

(M) gz ¥ €eF % w0 Y TR B B
() €T FT @ sgaeE % &9 F 2 8l
(3) agam < W Yifem Mg w1 SwEm B E
() <1 I Uit T A @@ @ A T =i
() o saa = WiifEm o s wEn g f)
A W Tafrsit on sraiwt eh § wrea w i B ®1 wi
Al s ToFT ¥ Gawl w7 TvdE e w1 e FR e
HOEY F T 87 w9 Hewqul SIORd U qe YR W T 1 T
T T A et o wifw O T EE W AW GE W 80
(F) Trofaies -Stems Ft 359, aiig 3o svaud siwrmge o w9 o aiiea
whifom—
CO, B,0,, 810,, CO,, ALQO,, PbQ,, TLO,
(@) Tl W W i Tl Tt sfair et
o afvfirae § Y, Ygifem & armm xafa &, 99 o ¥ T el &
wiga A W i 21T 9w W S T % gw fas Wl
w9 u1g X w1 T Wifeam grgeiaags & W 5 Wl §, @ 19w o (A) W B
¥, W) NaOH ¥ wnifyra & firch ¥ e Weget (B) w1 #1 9k (A) @ HCL
ot At (C) T 1 A (A) FY afvs TR fET S W A (D) S S

W T R O1g % w9 N ¥g B 41 X, A, B, C 9: D %) e 9w T
T & T ¥ s e

Frefefan § am e ¥

(%) fRgAwE (@) Iws (V) e
T TE X Frefatea oftom 3@ -

(%) o e fromw s & ofs wdm g
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1132
11.33

11.34

1135

11.36

1137

11,38

321

(§) 5 W Y IR N 7 w9 & 90 99 § g g v b

(1) @ X % o forr % s H,S0, P e €, 9 v v 2.0 190 e
T &

IR sufFa & s fafan ok XY T 2 F st

e Wi -

(%) BFy +LH- (@) B,H; + H,0-

(M NaH + B,Hg - (%) H,BO,—-

(F) Al+ NaOH - (%) B,H, + NH, -

CO T CO, Yo & T & vy & wimmen qen v aheifs fafy difvay
R % el o 9 Y B o o i

(%) =R (@) (Mol (%) el

T 3 o AEER BN H F -

(%) W oty (@) o TR o 9 e 4
(M) PR waREE (7))

T N IR TG B @ 8 o=
(%) sp (@) sp? (m sp? (¥) dsp?
TR 0 Y FET W g ek w0 W -

(F) (@ Iwe (1) TN (9) H

Freafefan & § Wg-14 & ol o 0 B W For v 8

(F) +4 HREFO TRE 71 8

(@) 42 T +4 SiE o AW FW B

(@) MM MM SR T R

() Mg M* o a8

o, fofeia-Fri &y wd RSICH, 2, A 7% o) 9 3 Hee oy



HTHFR THRR : 8 MU foegia wa qeReeh

ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

T THE AT F 9R Y —

o HE &) IgAANTRM Adl HrEE
ol =t agfaEl il T T
iR sttt weEme w AR
W ¥ forg we;

HrfER 2R = e g

AMF F UPAC THR F STgER
i = 7m 2 g 9o = T
MR T I T g we;
wrf afvfemat w1 frenfafy =t
MO <h1 W Wl

wRME AR FOWET q
sfafrawiiers R Jaei-fawend %
WA F S Y eb s

e AfTRmE o R S TEEH
e

FTale AT & YEHO & T
&t Hig

e A % 1o e §
wimfow Tt sfufest @ fow
W

wifren Afrrl o wEeTE Tavem
H wfmfim fagl = om@ w6

B S R S e o

AT NG S PR S

foe Wwe ¥ 9 e T w1 W il e ¢ iR
‘sfge’ (Catenation) FEd ¢ T FRU 9§ N HET TR
¥ T TEOE AEY T 8 T I dw, So—uEeN,
e, TSRS, T, TR T el % RS o Wy
& GEEEE Y T S 3@ TR % AN N T
YA 1 T 37er O o i R Wi 2, o eetfoes v
o ¥ W @ FY oy fagi o favermr-weit
wftfe &, 5w el & faer qon o ) wWeE %
A £

12,1 HEFE UATTSAT

Yot W S &) 9 W % foe sk e eferd 8 sen
Hefa wfem arg] 3, S-S qur oo Sttt Teairgai®
e (W) T WEH, S TR 6, W G T % SevEE
Afer TR T FEE WA Fu, A, Tge, W, Tael
i werelt B ¥ A & e ¥ A Fo wew &
T T & R @ 200 T g0 §1 9] 1780 &
T TR A R g weh | ww weie Gt w@ ahts
adl ¥ farfem srEim A & fe e S sy = W
| wifew S affaag 3 wafiw frm fr ' SaufR’ (Vital
force) FRET AR ¥ fratw % fa SoeEm ¥, 9@ w1828 W
TF. AR 7 St A g & g sEEie A
SR WEe ¥ fh, @ 9 vren Fede T @ T

NH;CNO — ™ F R, Ny CONH,

i fae Ifen
wHied (T 1845) TN Wfafes im a adele (W 1856)

TR W & T dew & uRummaey ui T fF SEEE
ARt %) sl S S v § greif fie o g 3



FHEEF WA . B9 YR fagd 9o qEeeh

TEHaRE STEEA o Fogle (el & fowm
A FEAE WEA B 2w w9 K

12.2 RIS oAt SITEAISTShAT

ohrsl ForeR DRt el aTreRfaat
12,2.1 ehIEen @R ot STERlTET
AAfrers HoE H Hifeish SR % T HER
e & ToF B AR o) T wmhe s A
T B 21 WatseRa fagia ug anfvaer T W
Y THH-4 | TG TF ¢ A9 I€ o IR €
HEA F) TgHArCER Ul SHE § HEGSE STad-
fyofor =) seRea f9 ae s IR p wEE &
HHW (Hybridisation) F SER & UHHRT <1 T
31 s 7w AR B fF W (CH), T (C,H,)
AA TARA (C,H,) F WA R F AFhA H
e RS gR1 T wR: sp?, sp? 9 sp ant
FUF! B GEEW ¥ W w7 g6 ¢

Heoptu Tl ol Qe § 2y wag 7o
Yy TiEd (eu-we) W WAl w1 2 osp
THT e W s T 3fe B9 & HR0 A WHE
#Wﬁm%lmzspﬂ?ﬁﬂiﬁﬁmﬁﬁﬂmﬂ
sp® WHERE wew g T smey @) s st
fire von sifys amelF B ) sp* Wella vew
sp TN sp? WA W & MeEdl B Bl OO
WA T A ey Wt o qu Oed—gn %
noEd B B WH w1 ufiedt s W Ry
ROUTCHRA 1 JATeR HT@ 21 e e Sl
FEh Bl s WFA 951 W IGH! FRE HOREhd |
g B W B o sp Wi wes (s s-wafa
50% &) sp? G sp® W FHE] 1 1o aifes
foe smomeTs BR 21 WHia w1 orifem fagg
FUGHR 1 WS HErE ANER % i a9
Tt o W o gga ¥, R g et
¥ fF T 1

12,1.2 © A== o Fo srfaagu

o (T%) oEy & fmim § | Freead wwE %
p e w1 AHR g wofed e A
% fau smava® #) 9/: CH,= CH, o7 ¥ v+t vy
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T o a0 ¥ BF wfeu 39 ST o WRE HeA W
IR p- Fayh GO T AY F G o oo
T ¥ T CH, % T % WE | YA W p- !
& aifupay sifere § A Sa BR0 B e
(C=C) FEA-HE fammsy & =i 3K ¥l whefe
A T R n Y 1 TR AV TS
AR % q6 & ST OE e em g 1 e
. Y TEIRYET DR § e iR 9 I9ee
w0 T) 9E EmE oEHE ¥ e s ®)
EF ¥ e F B

I 12,1
Prfafen sma § @ weoe A fe o 9w
Y 87

H

[}
(%) H-C=C-C=CH~CH,
(@) CH,= C=CH CH;

ot .

(F) 0C-C: 4, 6C-H: 6; n C = C:I; i1C=C:2

(§) 6C-C:3; 6 C-H: 6.1 C = C:2

SRR 12,2

frafefia A ¥ ow T B
| oTed w4 R

(%) CHLCI, (@) (CHy),CO, () CHLCN,
)] HCONH,, (¥) CH, CH=CHCN

L
(@) sp’, (@) B’ sp (M) sp’, sp,
- sp°, (¥) sp’, sp°, sp’, sp
, \mm 12.3
| ﬁﬁﬁﬁéﬂﬁﬁﬁﬁﬁmﬁwﬁmmm
el el w4 7 |
‘,V(a:) H,,O-‘-O (@) CHyF, (W HC=N
: ('EF»‘) sp '-H'GFFG EI'u'l'éif:{ W'Uﬂ'q WT’]M

(@) sp* Wl 4T, TgFETR (1) ap®
Wi e, YEa| .
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12.3 emeiiTeR Crfies o

wrErATeren ey
12.3,1 quit wetw awn eneEy-Tar

ST
FEfE dfE ¥ g @ fEet #®@ow
Tt €1 i o ol gm-witam avem v
WY &Y WG (Dash structure), Huftd F=T
(Condensed struclure) 941 &Y ¥@l HEA
Y W@ (—) T TEH-TH GeHaNE Y
T EE {OE G H W G ¢ A R
T TR WS AT O S o §
iy, fgeney qa1 Fetsy =) waw: W @y @
(-, oo T (=) 7on foreng ¥ (=) g0 WA
o B forem wes (SR-atiaie, TR, Te,
Felior aMfX) W SufeRd UFR! TRA-FH F
fagett () 30 <ofm wmn #, wig Feft-eft te o
# B %o WA (CH), W (CH), T
(C,H,) @ Wi (CH, OH) & HTHoT6 Tl &
Frfafea st g frefi forar < @1 O Ao
et it 'l WeEAeEs ' (Complete strue-
ture formula) &l ST 21

H H

| H A
H— (I:— (l:-H ,C=C{
H H H H
T Tt
H H
H—C=C—H H—(‘:—@j——H e H—-é—O—H
h H
T EURISH

U W FO A R WEREoE Sy
W1 TR Y T T § I WA GYE B HSE
# feies IR Wen ) TRiE § WA w1, gia
fra <1 o 31 Wi i ) W e
¥A' (Condenstructural formula) & & 3F:
T, iR, T A U W) TW TR e S
et -
CH,CH, H,C=CH, HC=CH CH,OH
LOg] Refty LC1-c DL

WA Tasm

T WK, CH,CH,CH,CH,CH,CH,CH,CH_ ®
R+t waf[ ®9 CH, (CH,), CH, T W& T
W uFa § = IR wa N % i et
Rl A " Fi Telid w6 3 e el
w1 3T TR 9 -1 W G (bond-
line structural) ® FEA TN TEGSH TS Y
T o T, S WA e W -
(Form-3m) et g <@ W #1 Shaw e,
T, e geats sAnget F Bty v 9 fn
@ 81 fR W fer Y@ Wfe (—CH,) 9E 2w
w0t ¥ (v o fredt firaerw OgE g R i
T 2 w3 wET WA W e
Fd ¥ o ST wHAewA AT WS %
ETEF TRST @ Iafee B £ e
) 3-dfmelRs = Frafofes &= o <o =

T B
() CH,CH,CHCH,CH,CH,CH,CH,
|
cH

3

At Yand
Afore wg < 7

i) 3-SHERT N & i a i
(F) CH,CH BrCH,CH,

R

Br

(M YN
Br

TRE At § A-tE ol T R T .
Rl 3

VARVARRA



FEfF AT | DY FNRG TR de T

CH.
HgC/ \CHz

-0

AT 12,4

Freaferfam =t T ) ol e i
fafeu—-

(%) CH,CH,COCH,CH,
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I=IE FAIH AR F9 I AE T2 W § | TR
ik G a9 A9 1 Hegifoe W (Theoretical
Plate) %eq &1 SAYME &R T @M & o S
W o e I

AR STHEA 1 Gh TS S9En S
o ¥ % o0 % fafee 99 B g e
foran T B
P 39 W oIEee - e Ty 57 3§ % Wi d
fore, e =t Wt &, T FaeniE afd I=g wR

555

&
31
|
= L

)

=3 el L I P PR Y o T Bt T hd 1 e -
O R o P o s S .
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s nTnAriee aTte NeTer e e ke Ts ]

e Te T

=3
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e i

S

)

R
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T 12,6 WSl onga o7 939 WA F1 a1 wiad & Wi 9% T80 T 12,7 fafi= W) & Wi Fiem
TEat & aeva S5 FeH w1 A vgedt 4
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e T AT FaerT 4 T Wt FH A W S
AW F TS W IR A T
FAUFIF Q W A9 T I W@ 2| HE A 7T 5
A9 Y T S, FRI SH a9 e ]9 &
O 2 #1 S HA HE & au Fe v e
¥ %1 I TR o g (R 12.8) 1 e sei A
79 V8 w0 (Spent Lye) ¥ fraelial 9o #11 %
fom v fafe 1 s fe s f

WIT 3MEEH : U8 T 91 el % YR % A
T W A R, W W A ©, Wy 9w W
arfysira 2l w19 SHeH ¥ OIS 59 ) YRS ® T
W TUTEH WY WETed 1 ) 81 W e S
s 1 gl Wafm T TS Y o e 21 e,
A YT ST R QU 1Y G 9 o §1 WY
e | FEAE T (p,) T A (p,) o A9 T A
WM AEHEA T (p) F AR T R T9 SEEE €,
54 p=p, + p,! I p, M A pRAFA T, o: 7@
e FaEE w e FEE aw WS bt |
S #1

39 TR 9@ e Sud arfoeir v @ e
373K % U9 398 1= 9 W € Su o 21 W
T A T q S o fas @ geEert ST
WwEA e w1 o 21 U W o fafy 9
T ¥ e o o fRgwr ° 9 o fea s
B (Fast 1200

12.8.4 Taw&y frepdor

79 fafy :) werr @ Sl s & 96 ol
e § ¥ W wetE Tgams g Freefia e
s &, e e St =) oo si@ #) o
afas o 21 WY fooes aw SRR e
st g =few, wfF 2 9 @ T 5%, R
oA HI9 5N JUE R W Wl deowear AR
o faerm o @ Fwifer fooms # s g g
T G AR T e S @1 R v
T Yol FI0 ¥ fRa o ¥, S fe 12,00 ®
Tl T 1wt o § A B T
37 BN W) =% W g Tafu § Rreraw &t Fet v
1 eyl Tl T6 T N U wiwha awE &
Im g FW §, 58 wew frsdur (Continous

e fagr

Extraction) #& 8| 38 whAI® § I fHawe =
I AR-AR & 2
12.8.5 wolews (TntoreYiivt )
'FuieER’ (RASHITY) TN W UF ST Weeyt
s &, et SuE AER w1 v s W,
forelt sl o STETEl &I gUg FH A4 AR w
Y& FI S B % AT RE w99 R g
weltwr faf #1 ST Eyem uRd ¥ 9o e e
o/ i el R guep O o fer R T em
‘FrREY’ ¥eE T I5% '’ (Chroma) ¥ =71 €,
et ot & 'O0) 39 dRAE o wEved Al &
s sh1 R WEEA (Stationary Phase) W 31
F¢ T < 21 fer wewen S o wu @ wEa
3 0% Trur, R ween § @ Iugw faems,
faemaet & sl srern T ey oR-o venfea feen
S 21 5H WK TS % ST HEN: TH-W R
Yo B R B TR O W i e
YEEN' (Mobile Phase) Fed B

Fniw fagia & YR W Foleraa Fi fafie
o & enfigra o T B T @ R E-
(%) aAfisgiqor-avieE (Adsorption Chromato-

graphy)
(T) foRu-9vieE (Partition Chromatography)

faam T o
wEfE i

o 12,10 RS Frepsfon srael 1 gerrgwr ool 7
R W HEMRT g 2
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(%) aRmyior-suieraT : 9% 9 figra T st
2 fir freh fafire afuvies (Adsorbent) | =
i firer ofe o srfurviifi € &1 Tuwor: T
qen Fafem vt aifimive & w9 8 yg Ry 9 2
feor wery (stfuieg) W fieie wEe Yered
W & 300F fogm & s fed e T -3
T 7w B FreefafEd o) TR St auiera-aeey
F, A fadd-srfmimm fogia w s -

() Fliem-auiciad, e, WA-T0EA (Column
Chromatagraphy)

(@) Taell T @vie@s (Thin Layer Chromato-
graphy)

FHIEH FUIORET : 59 THAF | IS H TF wall ol
¥ afyeir (Rer ween) w1 W@ 81 76l & Fre@
it ® Yl R owh ® (B 2110) A %
fismr 1 SUgT oo F1 AW A H Sieet
e o S s o st 38 ¥ e
IR fiees (R @ T W Tasw g R) A
wiem § ol fq & = w R wE Ko ww g
fafi= il o erfigivor % 76T & YR W I
T o qol geprw B W #) s arfeifia
Qi wiew & Fo ot wieTa 9 AN ©®
&, sftr ova e wiem ¥ fafe ot v e e
& (fm 12,101

Y () | Y

faemos

il =1 e
(F+F 4+

Mﬂ( W4T f{:’ﬁ

afreies for | |
( W) ol

FEF T

oy 12,11 ®iem FRGHEH frdt fagw & smgal
& yyFw # A Refh

WA foage

et TA Juiei@s ; Tael W aviered (BF e
Fredw, ATHh) T o TER H i
FuierEd 31 T T Afuvies 1 gael WA W s
T orEEal w1 YeERRl BIT B 30 TS § Hr
IR AN H T W A (i S @
UgfiEr) ® vaE (| 0.2 mm ) WA hen )
TRt 21 39 ‘naelt W wHAIE @i’ wea & fiysm
% ferge w1 Be-u g = & ™ 9 e
2 cm TR A § e B I FD S9E @
foeas ¥ N T 9% S § T 3 3 B s
12,12 ()| FaTs S-S0 @2 R o w5 2,
F9-4 firgor o srege Y feme & wy-Ty @
T A W& ¥, Wy Eme wi e o e W
SR TG B IR M T AR ) 39 PR A e
B W ¥ fofas Al & Wy i 5
YRU-TTR (Retention Factor), Cﬂiﬂ'r[ Rj HE 8N
AR fFm S ® (12,02 @)

_ SR ¥ A F A Rl (o)
T eyt ¥ fawme et # g0 ()

g 1212 (%) o7 a3 et & s &

faafm =

fax 12,12 (@) FAwfaa whzmm



FrfE WA T AR THEid aur ek

I A & sl ) @ w e feh
T & fE W gHd € W YRR e
(Fiuoresce) & ol AR o figell #t ©F W
T ST o T @R 3T o Uedl ¢ T o
@ ¥ SR 4 $9 IAEH & frea e
T fgal it @ w1 T @1 W A s
yavifa w@ €, ST fig R REE W am {
Fd-wW Iugem afEHE ¥ fGem w @ W
foemat W fagell # @ T 1 SR el
¥ fagell 9 we W FEnfg faom foese
@ 2 .
TRrTar AT ¢ o ShiReie ReR qen heite
yereendl = Hed faEw % el % Gow faud
faawr W aneiia B T 9uieiEd {Paper Chro-
matography) T9%! TF ITEW 3| 308 T fafire
THR F1 HINSUF! HS B T 7T &I €1 5
s & fog) o wie-310] WivE @9 €, 5t fer wewen
w1 HE W F

HHSIE! HR il U T2 (Strip) & MR
T fiasor 7 f55 TR 39 WR B wew v © (R
1213)1 IR ¥ F© SHUE T SIYH [aeEs stue
fommae! &1 fuse s g €, S wifriier wreen
FH F B SR fF F HR0 IR B TS W
foimas T w1 ST S@a § qen fSg W wared g
1 fafe ARt =1 < el ¥ farer -
T & HIOT S IFer-STe IR 9w ol el ¥ 5
YR foerfaa w2 1 ‘e’ (Chromatogram)
wET €| T W W i T w e W faf

[y fe

. - FERE T
\ L — T
/srﬁﬁ'&fﬁg
4 EGiEc
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gl =t ferfe & @ & AT vww & AR

TEH T S9gR AfrRaF o oo 6l fogast 74

3@ T R

12,9 TSR ={ient <A
Toneres fagersur

Frefrer Afirnl A FE a0 TEee SafeE w e

T By A Iufted § g B

12,9.1 TS A EHYA W TEEA

T fou i = SR () ofRs % WY T

frm s 1 Afe § Sufem s aw EEERA
R Tl SEAEES (S T o U A gt W
3R 8) T @ (S el W dehe ® A S
% #) o ufEhia @ s R

2H + Cu0—2—> Cu+H,0

CO, + Ca(OH), - CaCO, + H,0

5H,0 + CuS0, — CuS0, -5H,;0

' RE fren

12,9.2 34 wwl @ TR
freft wEfE A ¥ SuRgd TEgeM, 96N,
T qu WIEARY F TeuW  WE-gdieer’
(Lassalgne's Test) 510 F! Wl §1 Aifirew =t Weaw
u@ﬁsmumfaaaﬂﬁmﬁaﬁﬁaﬁ?ﬁmﬁ

| e

< T

bRt g

— =

7 12,13 @9 wHwh 3t T ergfral w1 ideiwt o
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aﬂqﬁﬁmﬂwﬁaﬁﬂaﬁﬁ%lﬁﬁﬁﬁmﬂ‘

afirfyrand @t E-

Na+C+N—2—NaCN

9Na +S—24 > Na,S

Na+ X—2 NaX

(X = Cl, Br 3181 1)

C,N, S 991 X FHEm aifier § Sufte T €
WfeTw WeR ¥ W oY R IR WA % WY
T W AfETH WSS YehEe qUT BeES W H
Yol oM 81 39 frend w1 'wifemn W@ ey
. [Sodium Fusion Extracl) HE €
() TGEI T gt
Tifsam HeR Fery | FEW () ¥ & WY
AT TRt wh UeERe ATt g STl TR
Wi 81 ¥REA = (Prussian Blue) T H &AW
TR W sl fifvan s 1 dfee aeRs
ARA () Tehe & Ty fumrm w6 Qfemm
TFAERAMIE (1) ST 81 HI SeHfe o o i
TR R TS | (1) T (1) ¥ iFFa 6
W 2| T WIETH ERIEEHE (1) % G iR
e S (U]) TRRTERRE (1) (FRIREERS)
T §, w11 W =1 g R

8 CN™ + Fe?* — [Fe {CN), "

3[Fe(CNJ,]" + 4Fe®™ —— Fe, [Fe (CN), ],
YRR =
(W) WER &1 adieror
i) ufem wer feed w5t idivs aww g
Teligy L T W Pem W AR R
UTTRS H Fial oM@ T, A TER H
Iqfeafd @t gie @it #
5* +Pb* - FbS
Eocl
(1) Wfern Grer frend o) DfEaH EAYEES ¥
o AN F T AEH T F TG G
#1 Iuftufa =l <gia ?
§% +[Fe(CN); NOJ"~ — [Fe(CN), NOS|"

Ll

W feR

FErE Qs ¥ TEISE 99 9 - 9 @
v I ), 9 TfeTH aEEEe T §
T AEE () ITH T WY TH W T W
) o oo T I B G e
I SRR B % HRO W = @
T8 A B

Na+C+N+8S— NaSCN

Fe* + 3CN” - [Fe(SCN)[*
T W i e

Ifz Gifgga #1 afye A6 *1 Bfeaw G §
form W ®, O GriEE A1 WehTEs e A
qEEEAE AU B WEl Bl ¥ AT AW
wFa e 33 F

NaSCN +2Na — NaCN +Na,S
() TR T ey
Hifgem dmem freed +1 TRfed e g0 i
w I ffeeR Tgde e < 8 @ smifmw
TRgeERe W faelg vau e@dy weidy w1 Suftft

HI, FHFEA TRGES W seg-Taed dis sy
A+ Suftufy & Fen smiftm Tegwme o

e e aTag s it Sufef i <l

X +Agt— AgX
[X=CLBr @ J]
difi ¥ TS UeT weR F1 Suftufy B9

=1 Reaft % Sodw e & 7 wifeew wem frerd
i EfER I % QY I W 2, A GEEs
o Sewie femfe & wnd, sraen A A Eeiort
% Tawer MEee Wem § 9o I W E
(9) WIEERE T qey
AAEE (Hifeom WHERE) F WY WH wW W
it o aftem wiehRy, Hidke ¥ gRafdd B S
1 faerEm Ht TR o ¥ WY SAER SITEH
e e | drar 7 21eel sfaey o7ar 8, S
Wy wt ufef w) ffe s 1

Na, PO, + 3HNO, — H,PO, + 3NaNO,
H,PO, + 12(NH,), MoO, + 2HNO, —
ifEm Affdeee



mdﬁﬁm:wwwmﬁmmm%

(NH,),-PO,.12 MoO, + 21NH,NO, + 12H,0
SR wiehHcese

12.10 AETEE fayemur

Ff A o Sufer i o=l & whee-tEe
w1 fralor Fefafes fTgd w anafe foiml gre
e ST 2 '

12.10.1 ST WYT ETESISH
FEA T BEESA — I THE T AR TR
T BRI S ST B e AR # E A 6
FR () SRS a9 Heier o e o Femt
W FEA AR EEGOH HHY: HEA SRIAFIRS T
e W g o 9§

CxHy+[x+ y/4)0, — x CQO, + (y/2) H,0

IG @ H WA 9E F & faw fagm w
file hfvaem weiREegs U ot 9 § wafeq fien
o 21 5w gt F et qwdt U et § Wi uefem
s B ® (F 12.14) | Sfnga FNws wen
W TRgERe foeiEa & semn A 9 @
FAN: VI A e SRSATEEES W WE 96 e
S B T e A SRS i wfedar i o
F M gEA B

% FEfE Afw w1 AR om TE 3R
THAE TS a1 FHET SEAIES & KoM R
nyHQTInEIqu%I
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ST 12,20

0.246 g % AfieF & qof T/ * FewErey

0.198 g WA SRS a1 0.1014 g T

I B E AR § wE o TEsN W
. wicreraaeR Wi e R

™
f 12% 0,198 X100
A %1 WiaTE-aE= d
, A 44 x 0,246
=91.95%
—— 5 _2%0,1014 %100
: # A= T 8% 0.246

= 4.58%

12.10,2 ¥TEZEIA
TEISH & e & fafed 3
0 Tg &Y (Duma Method) TeN
() el faft (Rjeldahl's Method)
() gt Tl : g SEf A ® FEE
TEHFIRS & FAER § FIWN HFIES & W T/A
F T RS TR BN B HRA 701 SRS e
e SEFEEE T 9w § diaidd 8 99 8
C,HN, +{2x +y/2]Cul —
xCO, +y/2H,0+z/2N, +(2x +y /2)Cu

1Eq A U W g SAlFdESl Sl TRH RO

S =12><mz><1f50 AR W Vales T el o arqefad o far S €
e Adxm T WHR W It e ) pegiene e
2xm, x100
TS W S ==l —— ¥F welrg e W uwd wfr o 1
m_?m@ﬁm Ccuo FieE
o
=~ O,
*\., Ll
- ' st
stwi L A
frsiet cacy, KOH f=iet

R 12,14 7el7 7oT TR 7 ST VY o SO & SRy a9 e qu] FET sReae U To 7 frd 1
T e ST e Ik DA wEeiRs e o s ey e 8
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TRATIEE DR TGS g S AT T e 12,12
21 RIS SR et (Graduated Tube) T HH AT ST ) g P 0.3 g

i % B I @ (e 1215)1 i 300K A9 §& 715 mm & W 60mL .
I fF FEfkE A w1 FEEE = mg TR X 81 A § AEEeE % e W
T TR F A = V,mL | E)?ﬁﬁ‘l(soommmmﬂqmﬂs
T H AW =T, K -
S T T T (STR) WM H AT a6 715 mm T G TR
AV x278 S = 50 mL

70X STl ¥ = 715 - 15 = 700 mm

(T {2 THeR A VoL ) e e )
P, Wl V, FA1: TGS o 9 A e gl i SR =

p, @, R Tegom A A T, e qw C eL9mb
¥ 71 1 p, 1 WF T Wl G W e S 8- 22400 mL. e F1 STP W 7R =28 ¢

273 x 700 x50
300 x 760

P, = Tyded T@-swd 3FT: 41.9 mL T RS F STP W ¥IHA
STP W 22400 mL N, 1 59 28g ¢ . _28x41.9

08XV 22400
3 STP R VmLN, 91 F90F =—-2cog TG 1 S

‘ 28x41.9x100
q@m 28xV x 100 =" T _=17.48%
FI R = T 22400x0.3
22400 X m

fx 1215 g fafy sl A st CO, g #t seRef ¥ cull) TS & @ W TR W T g I

el & e & faam ) R givs e 3 @ e v w8 Wt CO, s w s & aew
ARG ¥ o7F WY Torr o #1
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q et Tab ; 5= By 4 moemgE e M AR F (V- V,/2)mL H,S0, = M e %
7 TR IS o & W e 2V - V,/V,) NH, Foerem

st AT 0 A, ST ke AR 1M NH, e % 1000 miL ¥ SuReR NH, = 17
ﬁm%lﬁ;ﬁm&mﬁmm g'qufl-gTﬂSﬁi‘Fl

gﬁaﬁﬁ mawm ﬁ?maﬁﬁmmﬂaﬁﬁfﬁi IM NH,, foemd &1 2(vV - V,/2) mL =

i 7 feren s §1 dereard s qewfed 14XMX2(V—V‘/2)9?@FH

S H AN F A o gR FgATa = T 1000

O §1 SR AR T S A F AR g = v = X2 V-V /2) 100

o 3 e R W ST & W s v w 1000 m
R W a8 _LaxMx2{V-V,/9)
i AR + H,80, — (NH,),S0, m
INaoE TR T a0 wug olw wwy A
—— > Na,S0, +2NH; +2H,0  Jufier TR (s<eeond—Tfd) § Sreeta fafy
2NH, +H,S0, — (NH,),S0, an] el B, T 3 Rt § 3 A Al
T % wf A TR = m g F s wee § wRaff v w0 g §
M HeRd@Id H,80, 1 a0l 1 SR =Vml  qayger 12,22
FIE 1,80, ¥ HIT ¥ WG - S-S Y et R ¥ 0.6 ¢ v
M HE@ % NaOH %1 ST =V, mL - ¥ g WfE 10wk 1 M H,S0, F 3
M WHIeRA 7 V,mL NaOH = M HieRdl &1 V,/2ml. - FXd 2130 & TR Y Roaaar wd it
H,SO, '. o

N

)
HrA (SEele Wl H WA wE)
o 12,16 dresta ffy-Trsehorgsa QFF ¥ W5 GeRTE oTRT & WY A BT W SR G a9 8, 9 NaOH
m#mmwwmwmérﬁmmdrmmﬂmﬁaﬁmw?:
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™
. 1M 10 mL H,80, = 1M 20 mL NHj
1000 mL 1M S ¥ Iufer g
C=14g
@ 20 mL IM SR ¥ SRR e
- _14x20 W@“Fi‘ |

1000
o ﬂ@mﬁnﬁm |
_14XZOX100—56'.6% \1}; E _‘,

1000% 0.5 e

12,103 e

ey fafy ; wete dfe w1 ffse = ®
Fiem Tt (FI w79 HI ) F o e
T Il § ayE TERE o % WM vl
¥ 7 fr @ (R 12.17)1 A | Sufem
FEA I TEeSH T ufiftufe f Fenm A
TRAFARS a9 W@ ¥ IFFd & 9N €, ToE
Feiem T Tt fome (AgX) ¥ wiEfia @ W R

Al

L
]

ey i

—

—

S0 R

I

Rrr 1217 alag fafi-der st A w5 fiew
wsee w1 Ifyfr H Iyw mhE erw & @y
T R A e

WA fRw
SEBY w OFHE GUN ¥ A% A for < d
o R A & T = mg
I AgK H R = my g
1 9 AgX ¥ 1 Hiet X I W Suer 3

m, g AgX ® TRl T FeAAH
X 1 THIVE® SN xm, g
T AgX W Siftad FEEN

Tt Wil
X 1 IS FHH xm, x 100

AgX 1 3fireh FIHM % m

S Www 123 )
’ %ﬁﬁﬂﬁmﬁﬁ%ﬁﬂﬂﬁﬂﬁxﬁmsg
s ma‘ﬁaﬂi‘tﬁmomgAgBrﬂm%lq‘rﬁmﬁg

\\\\\\

A 012gAgBrﬁ‘3‘1ﬁ¥ﬁﬁl‘fF[- __ﬁ_
‘ i’ltﬁ'vr Tvﬁ‘i Wi =
.@M=42_55%
-188x0.15 » .

12.10.4 HWTHT

Hfow o ¥ wEbE e = W e B ow
TEfear aTe el TfEaH YIRS & WY /Y 5
W YeHfie 3l § gewd fiefispa o < §, fd
AN FRES & Tl faeaa w1 anfus fireas
T AN T % v § oEaft| W o S SEa
I B, 4R SR gEm o aye de o 81 S
TEhe & ¥oIHM ¥ TEH B ARREA T & ST
et 8

A fof e g T e w1 seE = mg
¥@: AR TEhE W EAAR =m, g

1 @ BaSO, = 233 g BaSO, = 32 g TH



s W T9 e fage o g

. 32xm
BaSO, m,g H WewR A wm === uE

_32xm, x100
qERT I S 233xm

| ST 12,24 :
R i 0157g$ﬁﬁq:ﬁﬁﬁﬁ’ﬁ .
i o4313gﬁﬁmmm - !ﬂﬁmﬁ j
= ﬁwﬁuﬁmamw%? 4
" BaSO, W S(VaF FT=WA = 137 +32 +64=
233 5
. 233g BaSO, W IWfwd TeH = 32g
© 0.4813gBaS0, ¥ Iufte Wew
. 32x0.4813 |

~ 233

: a 32x04813x100 ,
%“‘E '“ﬁ - 233x0.157

=432, 10%
12,10.5 ORI

HEfH A R TH T A H FYH REE ST
% Y T FE T I SRR FRERE, BRI
I N SefiFd B Srar B 3@ SAHifr den
IR Wifcrese freme sifem wiepdmiaeee,
(NH,),PO,-12M00, % &9 § &1 i st vn ¥,
FAY FiewiE oFa # Amfe fagm frerst
MgNH,PO, & &7 ® smefia firar w1 e 2,
foeh e § Mg,P,0, Wi BT 1

N fF FEle Afier #1 59EH =m g 3R
s wepmERe =

(NH), PO,- 12 MoO, 31 Hiel 54m=1877 g ¥

. _31xm, x100,
IR R = 1877 xm

I FEPRE 1 Mg, P,0, % ¥4 # FHeH

_ 62xm,; x100
Wwﬁr,qﬁ@ﬁmaﬁm-————zmxm %

a55

W&l Mg,P,0, # HieR FoH 222 u, Tl m
FEfh W F T m, T gL Mg,P,0,
THAM m, J9 Mg,P,0, Afte A sufeem |
HIEHRE WA 1 559H 62 2

12.10,6 ITFEITT

e At ¥ st 1 e ) o e
yiaerad (100) ® ¥ = Tl * wiaveaed & am
FN RET b WG B SR T OYOs e
frefafaa fafy @ off feen -1 wava 8-

FEfE A w e Ffien A e i
™ yae ® TRE Hieh A9Eicd ®I oS 21 AeieE
fea 39 Feig g =) @a-aw ®F (Coke) W
Tered S W Gl i e WeieiEs |
wfiEfia & S 31 dewew Y fasm @
IS J2REEE {1,0,) W Weled w1 R Hied
AstraEe Fe TReiaaRe ¥ iedes 2 I
AR T S S B 2

A ==, 0,+ ¥4 i sEr

2C+0, —H8% 900"

L,O, +5C0 =1, +5C0,

Sl w1 WfwEat FAERE WH B
TEHAFIEE HE WEEH B WA W R o YR &
A TR e A w1 %A =m g
FET SEIAFES F TAGH =m, g
44g FTEA SEAERE W IR offeieE =32 g
m, g FTH7 SENFES W Suftum  Sieiren
_32xm,

T 44

. 32 xm, x100
Sitom #1 Wl = — o ———

44 xm )

FHA FEMEF A W dEl F AweH
T de B TerEa o TEil @ gET ()
T S wW o1 S S FEE, eRgiee
Ao TEESH W STHer CHN T favems
(CHN Elemental Analyzer} ¥ @ &1 580 39t §
el & TR W (1 - 3 mg) Y STEEH B €
T Fo W ¥ T T H AR Whi W
o B T fafEl & foqn foewl 10 TRE % W)
¥ TR B
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¥ o Frew e et A § weddet e F TER S W R TR ¥ e
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12,1

12.2

123

124

125

12.6

12.7

128

HEH

frefafaa et § v TR # w0 ST T

CH, = C =0, CH,CH = CH,, (CH,),CO, CH, = CH CN, C,H,
freafafaa sl & o won ey swige—

CHy CgH,,, CH,CL, CH, = C = CH,, CH, NO,, HCONHCH,
frmfafaa Bl & omEy-te-gx fafeEu-

SR G, 2, 3 TEAfE o, 3R-4-9R
Frfafan 9 % [UPAC wm fafag—

(F) /\/@ (@) \/‘\/CN

(%) /\/“\ (¥) CI,CHCH,OH

Cl H
At dfiesl § 4 $W @ W JUPAC wgfi & e w87
(F) 2, 2-TEUREEA U 2-TEAiE
(@) 2, 4, 7-gEifceries s 2, 5, 7-TRifaesiRe
(M 2-FAR-4-Riued wum 4-Fa-2- A
(9) TIE-3-3gA-1-31a 1w =E-4-3Hd-1-AE
Frafafan © g A0E 4 9 whE & ToW e weml o geEd-a fafar-
(%) H-COOH (®) CH,COCH, (T) H-CH=CH,
Frfeafaa o wafm ol sy e fafey qen 7 aft 9 frmers W 9, 9
BRI _
(%) 2,2, 4 - Zeifresy
(@) 2-¥ESRR-1, 2, 3-WIREAEETE w7
(M TETEEE
fopafofaa e e o TEaR-

CHO e
(%) (®
Me
o CHy CHyNICoHg)y
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129

12,10

1211

1212

12.13

12.14

12.15

(m)

CH=CHNO,

frfefed § @ w9 s wrh & o =i

O,NCH,CH,0- 3k CH, CH,0

n-frerma | erEfi T W Hfrea WU Soegna Hi wWe EeR R = A 82
TR

ot A} 7 STR-wE fafey 7o R w1 e 18 dRY w5t weEm
¥ iy '

(%) CH.OH (@) CHNO,
() CH,CH = CHCHO (%) C,H,-CHO
(¥) CH,-CH; - () CH,CH=CHCH,

TRTEE 7o e T E) SR IR

Freifafaa arftel ¥ e ol F fFRd aifventisl S MR 9u1 soEeeE A
i Fforg-

(%) CH,COOH +HO — CH,COO0" +H,0

(@) CH,COCH, + "CN — {CH,),C[CN)(OH)

(M) C4H, +CH, CO - C,H,COCH,

frffaa sifufael & aigm Fife—

(%) CH,CH,Br+HS - CH,CH,SH+ Br"

(@) (CH,),C =CH, +HCl - (CH,),CIC -~ CH,

(M CH,CH,Br+HO™ -» CH, =CH, + H,0 + Br

(%) (CH,),C - CH,0H + HBr — (CH,),CBr CH, CH, +H,0

fFrefofad gl A wEw-wEmet & e e way 87 T 3 S e
SR EHES S1ee SIS, W 87

(E)\)OK/ /\/?K
D H

\ / D\ /D
(@) c=cC \ c=cC
H/ D 1—1/ \H
+OH OH

(m I
H— C—0H H—C*—0H

R foagm
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12.16

12.17

12.18

12.19

12.20
12.21
12,22

12.23
12.24
12.25

12.26

1227

12.28

12,29

12.30

1231

Prefafen ey faeerll o e eRh-faearm = 78 90 g0 <ol Ao e
faser ® wai e faua & ot SR e @ i afee v sae) 4
TERI-Heleh, hIEEAEA A HEEOTE Weiau—

(F) CH,0 - OCH, — CIL,0 + OCH,

(@) >=0 + OH—> _>:O + HO

(m) J\Br“—> o+ B

. E
(q)©+}3 —>©/
+

frefefad weifrmfas o 1 oo =1 98 w0 wR W e -Tawame =i
T €7 W A Sl weEl @ eren Fifie-

(%) Cl,CCOOH > Cl,CHCOOH > CICH,COCH

(|@) CH,CH,COOH > (CH,),CHCOOH > (CH,),C.COOR

YT H T IEEW 3 gy P wenl & fagial 1 Wi faa diie-
(%) TR (W) smHER (M SR

A A v, Rorert fardraad foremaas s, § foet ¥, 1 o w0 9 fafu = s

Eained!

e, Fre X R AT Qe W SaET | T S 87 fagem witg
A-Trterr & wER-Tagi TR

Fret writee s W AEee ¥ ander w1 () <7 Tl e (1) Shesla fafu %
Tagla = T9-t@ wga *ifm)

Tt ifier ¥ BeiH, Tew 7O WIEHRY & ke & Taggia #7 Resm #ifsw)
TR wei & ol = auwEy

' Rifem gers e’ B Sl % Tl % fag foeer de fuem @ o el om
T e Siar 87

TEEoM, ToER T4 FRRRE & e & fau difsTn & wd et difim 51 S
Y fFa) S €7

S wodhe ol FR % fHA % ol B g FE % A T I T

G LY

-39 0 R U FEES 7@ A s ¥ A o W) asdga = @
Wi 87

0 CCL, s g & WY T I W ACL F W S dm7 o I
FHIT Hied WA

e wEfe AfE § $EA B G B G I THET SRR @t
SR & T AR wrgiEse e w SvaE w1l e w9
TR & o e g Thew § 'ifsan yrae frad! w6 Sl o g I
fore < ®, 7 PR weRf ®w g A
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1232

1233

1234

1235

1236

1237

1238

1239

1240

W foim

T A i 69% T, 4.8% TSI qen ¥ i 1 7 A F 0,20 g %
T & THOREEY I Fi SRSEIRS 1Y W 1 AN ®t WA B

0,50 g e s 5 Sl fafb 3 e SR 4 T S 0RORN 3 0.6 MBS0,
% 50 mL ¥ sravifis e N e aR % SEEm % fA 0.5 M NaOH & 50 m,
) amvaw g 4§ A SR &1 e S

S aTmer ¥ 0.3780 g TR Fat A § 0.6740 ¢ TR FiNGS Ww gt
¥ TR B TR T OA S .

e fifly g0 Tew & e H 0,468 g TR S AT ¥ 0,668 g 3w gere
e el fi T e A ¥ T W Wowmn w0 R

CH, = CH - CH, - CH, - C= CH, ¥ 3fi # C, - C, 319 ft 9#f %! & 7
¥ il g &7

(%) sp-sp* (W) sp-sp® (M) spP-sp  (¥) sp?-spd |
freh e e  oid-when g TR @ e o W s {0 Freaffew R ey wm
Wq 2 87

(%) Na,[Fe(CN]] (@) Fe,[Fe(CN),],
(M) Fe,[Fe(CN), (%) Pe,[FelCN),
freifean el 8 % F W T ofvs ek €7

® (CH)ecH, (@  (cmy,C

(M CHCHCH, (T  CH,CHCH,CH,

i AR 3 qu ot e B G o e T R Y

(%) free (@) seH () ST (%) Rt
CH,CH,1+ KOH (aq)~ CH,CH,0H + KI ¥fufifn t 8 fgu mu yerm & woffars ifom—

() TRHeR Tira (@) TFer JhRR
(M) fadw () e
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13.1 STeRTUT

eRgEER f WK % TR ) - S
1 TR F STUR W 3% TEW: 9 WY # Tiha
fear ¥ (1) WgW, (2) €W w; (3)
Tifeh TRGFEA FT TEGHET U HrE -
AN FEA-IESET CHe oY s § AR e
T T ST § e ST | qgehd fore e
T ¥, A 32 e Fed €, SHIiE Y TeHe-12
# 1w ¥ Tl SR Al FER T W S
o 9E F FE HW ¢, W IR ARt e
T 1 ST STEGTRTaA W I~ TEITEY S
fyomay, fromay @1 < Sufeem W &1 SRR
eEeIHET Wga ANTR w1 Th TN ¥ER 81
AT Y =TT e TGN 1 The G
= e § T g (o e W S e
T % g =9 Ghd €1 TRl o Aied TH %
fom sl & fow gufiw aw waEd & fag
TR Ht T8 F I B W T Bl T,
T T Wit gl % fag fom Aew
T W W 2

13,2 Toeh™
S WEE S W OGH §, Yo HRH- T U
TR T g SEe A TEeeET §1 wi
(CH,) T8 9fEN &1 yum T §1 A w 19 7, Wi
HITE I @A T4 KRl &6 § T SRl 81 SR S
A8 o W TS WA ) FEA F g Wt
T T BIEGIOH I hi SIS WA Tehl T
FEA ) AgHASHAN F TE FNA €, A ST
Wd EM? SR C,H, YW T A S,
T 1o C,H, %, WO weemh 1 om: o CH,
& T FEGRA WA H -CH, T g et
Fr C,H, & 9§ W H G €

W YR EESEA R AU (CH) WE BN
vt e oM 3w ook S WY €1 T
YR W &Y CH,, C, H,, TfE =i

III ferelt k) IJ-I Il‘I
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H H H

T o

Y TEgrhE qEr dEeend | ey oy ¢
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T Aft (homologous series) o WM Ty &
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A F T F SR B GHS T2 HEwA Ty
geid g Wiawsu fAE (VSEPR) % SR
(w- 4 3FE) A F Y HET o §
(fa 13.1) it Sgewmea & Rrem wrq o d
H 9o =R SEEH WA SO o HRI B
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a7 13,1 97 (CH,) F} S7o%e% 9=
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[ C-H 3TeH Y wisgdl %A 154 pm AR 112 pm
o ¥ (TEE-12 @)1 T TES TR T T E
RF C-C @M C-Ho (formn) sey w1 fmior e
THIY] o GHRT sp? T TGN TS & 1s F
wefi atfere @ e 21
13,2,1 M Yghd a4r gHIEIEr
TFH-12 ¥ o fofie wite difient =1 il 6t
T TS B A T AT F g 81 YA A T
5 TN NI ) 0 K STEml g EhEn
W T 21 YR Y wrSw § Ry 7 #) e
o o=ET U, wA e WA N Shed T S0
o W}, Safs Iew Uee F U Q@ aifue weE
off g wehdt Bl C,H, F FEA i W R FEA
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T S § W, e el ThEn e
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(FAF 261K)
CH, ¥ oM fFf ¥R 19 wrA T 9w
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|
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I
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T
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H
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H

|
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H
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YT 19 111 310] Y3 GO €, Fong woieieh
a3 e i € 3 W et I, v e
V& &Y g1 gEm €, fag saemE aw e i
1 WO [ U 11 = % wWeEE ¥, wafe W
UL IV T V 4= 3 gega #1370 ot § o
T TS ¥ ofat % FRW T o TR | U
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T 1 111 o e WA w e ¢,
Vel W 1L, IV A v wifed e e 2
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qu CH | m:ﬁama‘\‘—rmmﬁqaﬁﬁ‘él

| AT 13,1 |

| oA CH, A T & fafee sEe-
AR F WO qd AR ™ fatew)

)

" () CHy~CH, - CH, - CH,- CH,- CH,

: | U

m CHG-ICH—CHz—CHz— CH,

CH, 2-fas=A
(ﬂﬂ CHa - CH2 - |CH - CH2 - CH&
CH,  3-Hferd
CH; CH, 2,3-STfegE
. (v} CHg- (lz - CH,~ CH, |
CH ‘
3 2.2 frerspA

FEH WA TGS §Y N HET AR
Hem & AR W FE T @ mef (19,
T (29), Gk (3°) T SF (4°) T T
F5 §1 FE T (SN I FER W A 99 R,
Y- B F wroEn A @ wET WA D R R
- v o 3R 'wfins wEA w81 othm iR
@ T weg WutE eR ¥ HE T, 9 A
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FER T § 9 A, 39 e Fen € wiew S @0, @ o FeR o §AEEE 9§ CH, &
FEA A hEA T § 7o Frb w ageR weR 9, CH, % A 98 C  H,, % 75 WEEE e &
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e 12 # wEd O afia T vsh o e el # SR S ge et el o fefafas |
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CH, CH,4 |
| |
. () CHy~CH,-CH - CH,- | CH, - CH, - CH - CH,~ OH ‘
[ ’ 2- Ny~ -#ia
CH, CH,
| I
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Tl %1 U TR el Sl €, wiife R deh
Y TR T 2 e g v foRar s g
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SERAT 13.3
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1 1
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B 3-UfYel-5-Afamsed
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T
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I3 -ufue-2, 2-SrAfed=a W e

%) frefifan & & gU W frn 1 W -
i) o wEe TRt o e TR
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() e ARy @ SR -
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CH, C,H,
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CH,
1 I a 4 5
CH, —(':2 - (IJH—CH2 ~CH,
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79 WHR €9 W& WEA W Y 9 € A e

M & G G- T wee e €, o Frefafen
vl Wt e | Ffae—

A 13,4

frefafan Al & SETe g fafae-
) 8,4, 4, 5-2gmiaERET

(1) 2,5-SEnfereiees

G

1 2 3 ?fﬂ 5 6 7 |
. ) CHy-CH,~-CH-C- CH-CH-CH, -

|1
CH, CH, CH,

| 1 2 3 4 b5 8
* () CH,-CH-CH,~CH,- CH - CH,
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wE e

IFTEIOT 13,5

et A % ded fafey fig g
™ s ¥4 87 T oA, ™ frfy
@) 2-ufaerd=A ’ ‘

(1) 5-TRrr-3-AftrRe

w .
() CH, - CH-CH, - CH, - CH,
R
7C,H;
. xq Afirs o <o Saen uE FEE ®1 A T T
FEA F B §) o T W 3-AfmRRT #

7 6 5 4 3 2 1
1 2 3 4 5 6 7

. (1) CH,—~CH,~CH-CH, - CH~-CH, - CH,
| )
: CH, C,H, |
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- fw wE W owW oF R o W A
3-Ufm- 5-RREERA 2

13.2.2 far==

U8 & e Hi U2fEEn qen Wk g €
off Ueerl st g fafersl g A o g -

1, STHQA FHEHEAl d—
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I F YR T €1 5H WA I TS rer el
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T TR T AT F © IR TES - EEgeT
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=% A R B stfufiEn #) Safte s A €, wy Peha

I & feu s w9 9 S O 91 I W
ArEEET B B

CH,=CH, +H, B/E/MN ,cy, —CH,
A TR

(13.1)
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CH,-CH=CH+H,-P2IN .oy _CH, ~CH,
EIiE] R
(13.2)

CH,-C=C-H+H,-MM/MN, ol _CH, CH,

Wt i ol
(13.3)
2, Ufre eegsl A~

(1) UfeRe RoTEEl (TNEel % otenen) w1 fhw
T TG TESIEANE o g ST HE W
e W B9 T

CH,-Cl+H, 22" ,CH, + Zn?*

FARHE A

(13.4)
C,H,-Cl+H, 221 H, +Zn*
ESILCE] O]

(13.5)
CH,CH,CH,ClI+H,-2 1 5 CH, CH,CH, +Zn*

EIEE|
(13.6)

) = o faems (A @ qw) § ea
tongs ¥ Wifewm ug & W Affrn gm
e Yook M B €1 30 arfufean i gest
afaferar (wurtz reacﬂon)m %l a5 WH
FHET WA G GIel Ioaw Uehd o o
fe wgea @ Wi 2

CH,Br+2Na +BrCH, =% CH, ~CH, +2NaBr
AR wH

(13.7)
C,H,Br+2Na+BrC,H,-¥= ¥,¢, H, -C,H, +2NaBr
ELILEE| n-ﬂl:éﬂ

(13.8)

=0 2, 4fE | S W teEs o €7

3, RIS 3TrAl Y-

() i Tl % ST oE w el
TEH (Hifeam TReiEEe Td Siewan Aiwne
% TUH0) & Y Y FE W HEEon o

a7

T TF F FEA T T Tesh W 2
FEF AR 3T W FEA SEeiFEe & 3
fas =) Toeral faueetor (decarbo-
rytation) $&d ©|

CH,COQ Na* +NaOH-Z%CH, +Na,CO,
WEay TR

;3313'@?13.6
R F feren & fow fFW ot & oifemm

| TEY W AR B SRR 1 Tt
Tt o fefiag)

7
. SEARE T
CH,CH,CH,COONa’ 4 NaOH-S29,
CH,CH,CH, +Na,CO,

(1) wrest it sty fafér sl frafas
aett & e s QR wE & el
for w1 fagg-ave w1 W tHE | W
FEA T TS e TER W B R

2CH,COO™Na' +2H,0- "8, 0p _cH,

Hfgwm tHidz +2C0,+H,+2NaOH (13.9)

og afufra Frefafa & # ‘er'g)ﬂ Bt 3-
I

(@) 2CH,COO Na* = 2CH,~C-0+2Na’

(€) TIE W
0] O

i [
2CH, -C-0-—22CH, -C-0:—2CH, +2C0, T

U sed T TR e RS O e
(m)

(a)

H,C+CH,——H,C-CH, T
e W

H,0+“—"OH+H'
o2 — 1, T
A 7w fafu g A TE W wR, =47
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13.2,3 Turerd
wiferen ToTent
Teoh v H C-C e C-H STy & Wewdra v
QO T T TG AT T R SRR H
TET FH A & FRO T gy Qe St e
¥ T e g ety e Y W §) gee Tl
% FRO Yoo U1 & YEH WK 9EE C, ¥ C,TF
4, ¢, ¢, 7 39 TN C,, A 59U ek A
7R Ueehd 29BK T 29 B §) 3 {8 au TeEN
20§ v F Y ®Y frelaan & AT S Fn e
¥7 e, TEeEA i fiverr 2, fwes Iy e
el ¥ o % w0 e S @ S ae Sh
e gl W I Huel ¥ e S v ',
T fofer yem w0 ok % f R s @
T VU % YR R W were oy @ AR
# o w7 o T ¥ AR o wed € £
e (359 el w1 frgon) Hydg § o 98 W@
FrM TR 1 B A foer A el W
% Ty ¥ wmra: 98 3@ ™ ? Ry we,
T T i st et siyge ferema A
foorm oW €, sl "weF wWm ) sem )
fafi weal & FaeE W 13,0 9§ o g,
e 7E wre & Fp onfvee T N ofE & T Ty
T T N e e e b e e W
et & B it QTR ST o1y P Ja &TEe
T & -G I ST ey we ae g
TR F A9 e el (YA, 2-Af
g el 2, 2- SIEARIENNA) % SEUERT B @y
W 7 v T g IR § i wEA e w5
T T, STl H 399 F@AF (309, 1K) &, TElE
2.2~ SRR 2682, 5K W Saert 81 wnfas sEest
H WS F TG F WH-TY A H HA @
Tid B S €, fed ierR s § w5 e
Hoeh T/ qe g9 faufieen a6 TR €1 weh T
TR HH B R
YR Torend
ST Y& T ORI B A, 4R, SRAFRE
S IR e o R Yoo wHe; R eR
%Iﬁgﬂqﬁi@ﬁﬁﬁﬂ.ﬁﬂﬂaﬁmﬁaﬁﬁﬁﬁ
'q-'_{?"' —

W o

1, whamas srfafRand

T F T A AF SEES WA JEH, Teeew
U WEEIHE AR BN ARRAfE ® W ¥ s
auEn (573-773 K) 91 @ & fomfla wwmw =
AT fafew @t Suftefa § feeAw e d)
FH AR A VEH AT T HEH MR
zai &1 3 arfufest, fo dehi & eeem WA
e 8 W €, B AR stiaREamd wed ¥
ITEREET e 1 TR A e T -
AR

CH, +Cl,~%CH,Cl+HCl
TR

CH,Cl+C1,—223CH,Cl, + HCl
TRIARNEN
CH,Cl, +Cl,—22>CHCI, + HCl

TRFATER

CHCL, +C1,—2,CCl, + HCI
T FArRde

CH,-CH, +Cl, 2%5CH,~CH,CI + HCI (13.14)
FARLER
Teardl w1 geem & W el w5y il W
%R F>>>Cl,>>Br>l, 21 el ¥ EEESH %
o F W 30520510 T wEINNHE EE T
it € & Tafe SEEEE wga o B R
7 OF Topavirg sl 81w i swerdtwmes
(SR HIO, T HNO, )& Tufeufy | &t 21
CH, +1,=CH,I+HI (13.15)
HIO, +5HI— 31,+3H,0 (13.186)
TR IR T e Rt gh i
TE— YURYH (initiation), WAV (propagation) e
TAT (termination) & §R W9 Bl B
TwRartat
(1) ETNT- 9% SR a1y el W i Sufefa
H FARA 819 o OIS (homolysis) & FHRFE
= W #1 Cl-Cl o=y, ¢-C @ C-H #
T ® T § o 98 gl ¥ g W g

(13.10)

(13.11)

(13.12)

(13,13)



EEIHET

Cl-Cl—2¢ 5 Cl+ C1
FAM G-l
() ORI~ A TR, TR S T S
& C-H ¥ 1 dgsdt HCl 571 B Aidre
T qo TN §, W afufma wt om fan o
3 Wm B
(%) CH,+Cl—2 cH +H-Cl
Aot Y- FET o TR 370 TR STHH

T CH,-Cl T8l T 371 SRl Tei-Teeh o &,
T FEAT 3T F THITH & HO T ¢

(@)  CH,Cl+Cl-Cl— 5CH, -Cl+Cl
FAN T - TR

e e sl e-HEeh, S ST 16
FO9: (%) T (@) ¥ W B ¥, [ Faren
B e APARRE H1 IRT FW & T T (F)
@ (@) 9 ¥ ge1 9K 30 ¥ fRY o i e
oA ¥ W Q) v frefafaa & W srfuer Reienged
e % Ffor = wogm €

CH,Cl + C1 — CH,Cl + HCl

¢H,CL+Cl - Cl - CH,Cl, + C1

369

(1) GG WA Fo G Tg=e, ATHHHF Y
wIft den fafe ae srffimmed & s sifirfea
TG & W S

a1 Gafas J@en ww v5 frafafes €
(#) C1+¢1 s Q-1

(@) HyC + CH, — H,C-CH,

(M H,C + &1 - H,c-l
A 7 (M) | CI,-Cl O SR T ¢, frg
T e A O g w5 H o S 2
WA % TR F A TR T os9eR
(byproduct) % &7 H & & HRW H SWH
forarferfs 510 wem @ Wehen 21
2, 97
UEhT 9 e SRefeIe @ safeef ¥ WH W
T ol SNriFa TR hEA SEiieERe o e
T oo Wy @ s e § S feee B
CH, (g}+20, (g}——CO, (g)+2H,0(1);
-A H®=-890 kJ mol™!
(13.17)
C4H,,(g}+13/2 O, (g)—4CO, (g)+5H,0(l);
—AH®=-2875.84 kJ mol™
(13.18)

AUl 13,1 Yt o el U Tt o aiEe

i m

U] WK Eobeico AR
kSl - (w) (K) (K)
CH, A 16 111.0 90.5
C,H, T 30 184.4 101,0
CH, A 44 230.9 85.3
CH, =R 58 272.4 1346
CH, 2.4 58 261.0 114.7
CH,, A 72 309.1 143.3
CH, 2 e 72 300.9 113.1
C.H,, 2, 2- S 72 282.5 266.4
CH,, LEiE] 86 341.9 1785
CH, 100 371.4 182.4
C.H,, FtRA 114 398.7 216.2
CH 128 423.8 222,0
B 720
CH,, 142 447.1 243.3
236.2
C,H,, T 262 815,0
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fireht T & e ame <ga sifufear Frefafed

W -
3n+l
C.H
n 9.n+9.+( 2 ]

0,——nCO,+(n+1)H,0
{13.19)

At AN N e Feen % RO Qe Y
R % vy A Fm o € -

i 1 2Tyeie o1 g SRaliadtert g aTqui
e ¥ e F9oR (Black) T €, fwe IwEm
WIE, [V SR & Fiel 9ol (pigments) T8 TF
(flller) % &9 ¥ Bl €

CH, (g)+0, (8)~=5C(s)+2H,0(1)
3. frafm sifedEoT

I 9, SRAIISH T A F Waq T & Y
TR IE H1 ol H e B WA FA W

(13.20)

T3 THR F HFHRE IOE 9 o
1) 2CH, +0,-Cu/528K/1009 5y OH
Aot
(13.21)
Mc)zO
i) CH4+02——A—3—>HCvHO+H20 (13.22)

iil) 2CH,CH, +30, “5000M0 .9 011 cOOH+2H,0
i o
(13.23)
(v} THRUE: Yeorl @ il T g, frg
TF TR (H) T IR Qe i
e ¥ g S T terera 3§
(CH,,CH —rS4s  (CH,),COH
2- A 2- AT -2 - o
(13.24)

4, FREHERTOT

n- T Wl ot Gpifram w71 emge
TGS N9 Ht Sufufy ¥ T S0 | A I ey
sfgen a1 Yookl § QAEEESA B IR #| Te 30T
R fow Q€ 9o 3 ot IR S T h1 Al
ot il ¢, T 319 W TR 1 o Sl W Ao
TIIG e et o e e e 2

W fagn

fster AlCL, /HCL

CH,(CH,), CH;————2—
n- A
CH,CH-(CH, ), ~CH,+CH;CH, -c|H_CH2 ~CH,
|
CH, CH,
2-Tforea=e 3-AfYE=A (13.25)
5, TRYEeRRoT

T W B W IR HTER T A - Yo Ut
iy SFifezm, Afcee e FifaA & siwas
w1 Jufefa § 773K @9l 10 9 20 TYHSHE T W
T & W faERSISHIEA T S o IR T
= § Thied & TR E 58 afufe w W
{(Aromatization) I 'ﬂ*‘l’ﬁﬂﬂ‘f (Reforming) FE B

R Wy

CH, CH,
(13.26)

I |
CH, CH,
\CHZ/

e, S 1 Afke = €1 2R & o
% forw oMy #F o Yoo gEmih|
6. WD oF Are Afrieew
A 99 & o1y Frerel IAE 1 Iuftef | 1273K
T & T HAISTFES d SaTEaer 36
21 qgﬁt‘uas%ﬁ@m% leifier aeamEA o
WA #

CH,+H,0 8L CO+3H,

Cr,Q, or V,0,
or Mo,O,
_—
7 73K|

10-20 atm

(13.27)

7. W9-IqHET

IeE Ueehd 399 a7 W IRH W T W deehl
70 el ¥ ST B Wi €1 1 o Haam ¥ eR
foEe o =1 UE sTyes srfafsmn &Y aTg-aTqereA
(pyrolysis) T S (cracking) FEd B

— CH, + H,
+ C,H,
+ C,H, + CH,
(13.28)
T W AR TF R fhed wr
Wt ¥ R T W Yee @ W 9w T W 19

773K

C.H,, —— C,H,

—— C,H,



g

g = A Ao o THSIa T ST B ¥ SSeTEy
FA (S TR 9 T OwF T) F 97K W

g, Yfem seer feha ® Sofef ¥ W

@ W 3L g0 TR 1 oy W v 2

973K
CI2H23'T3t/_PE/T\ﬁ') C7H|a +CEH10+ IHqY m

ECL s B
(13.29)

13,2.4 G&UUT
el 2 FTH- TR A (o) ST e ¥ -
(C-C) 3T&Y & ATANTHT 3 % =R R figmy
e FHEEF o TOTRH T Faw WHE o 8 5
FNU C-C THe! 7Y 3 9w iR o ol e 2
@ O & s ffem F et & fafi fifada
frarg B0 € wew: 4 oaems -
e & g T W weRd st i st
(S C-C THE TEY & YU & FR TH-gE §
Tfafia 8 9 ) TR9v, Seguig aemEa o
guff (Rotamers) Feaw 21 od: C-C THal A=y
% Yof & o T N Ty dege G B ey
7% i ® fF - wa oy %1 i ofd: gee
) B 21 9% wiaedu oy e o SR e 8
7% 19 20 kJmol-! T o1 &R g &1 Fihead
FEA TAS % A T &fT w9 H et e
(torsional strain) Fed B

I & WYY : T o] F HEA-FHET T
e B ¢, Fore el i WY W T
WA 2 ®a ¢ U & oie e e Hiew @
W AR TH TE FEA b FeR @ W wEd
T Y C-C 2N& T Gui Fd, o Th FHrad WA
¥ G R P T F T % wed
sHE e =rae =R w0 6 78 geuia
WAEE® (WEWUr) FBG £ om: WA ¥ I
Heqn 2R F) Beihe T ¥ 9 geww TW an #
Th ®9 ® A FEA 5 G WA TH-TE
e 9 € o &) 39 W (Eclipsed) €9 Fgd
TR w0 H, TEGeE WA g FE S ARG
el ¥ sfueen g W e ¥ 9w waRka
(staggeredlmﬁﬂ%lﬁﬂ?ﬂaﬁﬂ-ﬁﬁ o} HeAat
CEU TR (skew) TEUT el €1 T8 H

371

© T woft Sl & ety W qen sTEy dad A
W Bl TG den Wiaw a Weun w wiawd A
q?ﬁ wET (Newmen projectlon) BRI Y&f¥m féar
SicE S

1, Wig™ wam

T wREw § oy i enfias ety it e o @ W
B HR W FE C-C Ay F KEw & o gl
o iR g & T T e e 3w
BEchukreh i ELE chcekkick
SN e T8 =T FEA IR TS AR A EmiE
T o T © w9 s WAmE &Y 9
Tart die w12 a -5 ¥ 1200
T HO T FH T & R F T T "
oierd wey fas 13.2 W woig T

H
H : H
H
H
- H
H H H H

(1) T weg (if) wiafta e

fax 13.2 T & aed 98y

2. =t wEd

7 A9 § &Y H 9 W @ 9 2| o % T
TR} A ) O fg g e e ? o seR
H7 TEeie TAR W 120° S0 W/ @i 4

oA wim 7
g Fm @ fimE w1

H

(1) =faf@
forr 12,3 U & = 7.

() =
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YaRl ¥ f o free =i B o & 9
(g QA ) T FET B T 9 g TG E
T wEfim TEeeH WAE Y 9 B IR
TER 120° % @10 @ feorm i o @i w 98 g
fe@ran = §1 O & AT wem foe (3.3 # fae
T #) |

HEaUl w1 amiferE i S yEe S@n
1 8, T & Widia w9 N FE-sEee ey %
T AW TH-gm W sifteeaw g0 W E & e
I gan Wil S G S qen 37U
aAfererem i B 81 T 9, 5@ wiakd B I
¥1 § qfafi| #@ ¢, 79 HEI-gReeE oY &
TARA AY TH-SR F I e B € fr I
TARTT AUl F WoT Wirhdw 7 W §1 §6 9 T
Wil 9d W) gL F o feg o) W o sifue el
ffed Bt 1 afTT SHeR T H & S 1 S
TEe SOl W Y €, SO W & Hed Wil
S T, S SR % T @)y a8,
w WS frgf T #1 WS fwh = owom
C-C TFd 3Ty % ol % | R @ 8 ™
i B Be |0 @ WG B o ww E e
* el gETl W TG P wiafa w1 § =W 9
7K w0 ¥ fiehad g 81 o 98 freRd feen
v & fF wR ¥ o-C (omM) W TR yim
T @ R Y T ® o W e H SR
12.5 &J mol! %, S @gd ¥R ¥ WHFE WY W
sfauive® "E=Al (Collislons) & BRI T8 2] A
g T R oA 2, S 12.5 kI mol'
Fi-3ERY Y 9K HE W wew g ¥ oW e §
- W AEd w1 g @yt s %
g Tm 4 B UM F §EYO W Qe qen
oo w00 g Y R

13.3 WEehH

Twhi fRovgR STHqS FRSIFEA B €1 Teh
1 WH G F EA M7 IR Teh § & FHe
TS & A T fgeTay Sufer €, @ 3 e
A T TRGSA WA %Y IR AU 59 YER TR

W W G C H,, BT AfET) Teent=t o 9o |5
it s wfn (C,H,) #. sifvfis ka9

T fagm

FR W T T8 AW S R oW wewn @
A (YT A T 9) ot e ©

13.3.1 TgetEa = GT=r

T ¥ ¢ = C oy 2, fred wF vaw fam (o)
ey (s THE T 397 kJmol™ ®) € €, W
Q FE WA % sp? WHERT wEH & Ty
e § T & T [ wEs Wt % 2p
SEHAT FEH F GANES AT FH R
e T () 99, (59 TITR 284 kJ molt B)
el 1

C-C TS EY TEE (1.54 pm) & go o
C = C fierey TR (1.34 pm) BRI B 31 R o
¥ s fer € 0 (m) o R p wE &
T eifen o I goe B €1 9@ W () Ay
TR TR A e TR R
T F@ S &1 I TeehiAl X I e arar
A, 9 R T B ¥ W, W e S
W 7 T §1 0 STrrdE! H ToER e atfheEw
T € A Ay H I0feld e et =
U H qE T A ST SART B OSW: TR
TERAEE ANHAR F WY IR T Thl
Ieu-ge AT TR Bl C-C fgermsy w1 amed
(a4 T, 681 kJ moll) TR & HEA-HEA
Tl ey (A=Y GEW, 348 kJ mol) =1 geEl
¥ afiw o B WM o W weEw oM@ -
e 13.4 74 13.5 ¥ ot T R

T 13,4 wef7 70 Fehy sma e o g it R w9 5T
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13.3,2 FH-TaGid JAIW 13,7

TR o g Rl qTa’ﬁi é? fere fgemy s Afrsl & sy ™ fafaw-
7o W A WA w7 ofeen #, oo ‘W' ) (CH,),CH- CH = CH - CH, - CH
¥ TR T S ‘' (ene) F1 W fEE S &) I

o © R T At 1 wem wew @ ol CHS‘?H’CH
p-plit-3Ey) - CaHs
L ul H o H
Hy, ‘i__ 1 — N\ & _ B / W _Z N/ \/\S
a0 B AN i) G
qt waeegeeene q H (1i1) CH, = C (CH,CH,CH,),
(v) CHyCH,CH,CH, CH,CH,
=) @®
CH,- CHCH = C - CH,~ CHCH,
. [
Ho 1217 /H CH,
116: C T C}H 1|
134 pm 110 pm W 2, s-=fdE /-3, 6-3HA
" W) 1,3, 5, 7 sfaeieE
(1) 2-n-Hifer=-1
o 13.5 Tei %7 %417 ork@ (F) » Y 77 (@) - (iv) 4-Tfo-2 6-TTERiuE-2F-4-5

3Ty T T I () TG FIT aw Ay T ) :
I 13,8 R & T WA (140§ Tam
(CH, dn# 1 g0 Wl 50 W), FA R (o) 70 W (n) 3 Y "@w B e
Hed 2| ST A AF9 Bt 21 S e weia e #ifem |
T8, WER U oW el W CH, W i

THes (W M) @1 ed (SRR, W)

F5d ¥ g5 TR weel & oM dud m Ay O oT i, mw 2
o e & [ii]o‘q’\‘-T:l‘T.n'il.‘T:4
w o EY: 23, mEY |
TUPAC T S oY 41, m TR
CH,-CH =CH, ElkiEi
CH,-CH,-CH=CH, #E-1-% 13,3,3 QHIEgdl
CH,-CH=CH-CH, ®E-2-% ﬁ@iiﬁﬁﬁ“ i' g_g: ST o e S S
CH,=CH-CH=CH, ¥¢-1,3-3§H : e 7 W Wl (1)
CH, = C - CH,4 2-9fRT- (- qun W (C,H) § S T @ o et 2, g
(‘3 Wi ¥ S T W fe e @
s C,H, ST aeh Teht il T whR ¥ g
! 28 e B
CH,=CH-CH-CH, 3-#fueeqe-1-§ 1 0 3 4

| CH, = CH - CH, - CHj
CH,4 . L =E-1-39
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1 2 3 4
CH, - CH = CH - CH,
I =E-2-11
1 2 3
CH, = C - CH,
I
CH,

m, 2-AfEe-1-4

W [ U9 111 &% 11 O [ & JHEaad
e €, SEiE W 1 e 1 ferfy s €

IAEW 13,9

CH,, & WH e & fafis g
FAAEEl & WE-gA U AR Am
ffat)

™
' (&) CH, = CH - CH, - CH, - CH,
1=-1-8
. (@ CH, - CH=CH - CH, ~ CH,
Te-2-%
(M CH,-C=CH-CH,
|
CH, ‘
2-AfmsgE-2-6
(%) CH,-CH-CH =CH,
l

CH,
3-Hforerege-1-§
(%) CH, =C - CH, - CH,

1
CH,

2-AferER- -8

veaifidta wwaaear : fgereta e wEEd w5
oot g X WA R Ry W A gee
e H T TR T HRA Y TR QA WA W R
firm-fa=1 & A 38 YXC=CXY g1 Wi = #1 5t
el i fag F W@ THR velE fem w2

N 7 N/
C
I I
C c
W/\Y Y/\Y
(%) (@)

W 'F A TF 9 | e (R XA
M v) fgorsfug Fre WAt & & €@ @R fiem
2 1 HE g W A X SteE v Y faTEy s
w1 O W A fgemafia wEA WA % faad
feorm 90 €, W fafie sfafa awEeEan <@ ¥
forma &g § woam @ Wyl W fae Rufeal &
Fo foa’ f war €1 o 3 e wwrerreh
(stereolsomer) 21 9! TWF SR 09 B €, 919
fyeTsifer e oot o1 TgEl < goin B T €,
g c=C oy o ga i = ¥ 77 it
B €1 3@ 92 W W o fg % v FiEhE &
THE T 3R 2 Fie 1 FEEd § S ward WX
I T FEEE R T § THSH TR FEAS
! g FH T HIY R TR W S g
FE-AE H YA W GHa &7 e, e o
Wi ¥ @ worged st Gl o fgenstaa
A T & eyl Yol & SR i
T o =il wifE w5 et ¥ @ TR &
Tfere werEae, fogd 9 9HF oA 91 9N O €
R feerm o, 32 WWUE (cls) FE SN B, HE W
weTeeR, e =) W T @ e fawia SR e
&, Tuy (trans) WHEEE Fedn ¥ oy fig §
Ty e vy el F G wHe o 2, g
faram o g 31 e A oot @ wgEl w
FrEeiEl o HRO F FAEEE I O (ST,
s fys o, fdam aR) § e s
BE-2- FI AT GHeTem Sga STy
;ﬂﬁmﬁﬁmﬁﬁammwﬁmﬁmm

CH3 CHa CHa H
N\ / N /
C=C c=C
/ N\ / N
H H H CH,
HAYH-E- 234 forar-se-2-41
(TR 277 K) (Fer® 274 K)



TIEGIHIA

T il HHUE ®9 &U8 i ge R aafuen
yr B 1 SRR WS SE-2-3 it g
smgul 0350 feord ¥, wAiw faue =R~ =
T Y O €1 3T Tue we-2-% s )
2w it frifee fafm =fifel 9 =
Tr T ¥ TR faue-sge-2-$ & < A W, s
fawda fegnsdl f B9 ¥, Y% C-CH, =4 % %mm
YEOT Y T FXeh TAUa Y Wl T TR N S
5.

3+ &+
CH, CH, XN
N 547 c=c
/C = yd a—%
H 3 G
[qHIE-ZE-2-57 foaoeg-sgg-2-49
(u= 0.35D) (p=0)

oGt forger WHEEfaEl & oS SHYE HHEEEE
F ot ¥ srfue gl Bl
SOfHaET o1 o9 (Cis) Touey (Trans) SHTEEET,

XYC=CXZ 9 XYC=CZW TFI ! THH grq
| S R

IAEACT 13,10
frefofaa A & GO9S (cls) 7o ooy
(trans) YHETR FEY 3R T g dud,
T fafaw ,
© OB
o H _H H ye!
/C = C\ /C = C\
cl cl C1 H

WU-1, 2-SEAARER  foue-1, 2-TEnue

CH CH C,H
(i) s /CHs 3 P
c=cC cC=C
/7 N ./ N
CHy  CHy  CH, CH
AR-3, 4-THRFEE faue-3, 4-ETghfee
'&‘Tﬂ?ﬂfﬁ o i

-3

375

R 13,11

frafafas & @ W ¥ A ame-fauy
YA WS S 87

) (CH,,C = CH - C,H,

() CH, = CBr,

(1) C;H;CH = CH - CH,

(iv) CHyCH = CCl CH,

F13)
e 1l 7o v

13.3.4 &=

1, TEHRTEA H ; TehTEA| & SIEETBESH i Ufishfea
T & W Yefera IRm F Sufwfy § f
et S forrae A g sl fifees fear
T E A T ST TSN W TSR W B
# anifeer v ¥ fifern ofsga wmEw =
IGEGIE ) C e C (Lindlar's catalyst) wEd
£ 0 TR Wi Geh Al Y wwee st B &1
TeREd o wifsad Ao 5@ oTfEr & W

AT FW T 98 THIETE I TR a9 B
1
R\ /R
() RC=CRq+H, —BYC , C= c\
el H H
I Yei
(13.30)
R\ /H
(1) RC = CR,+H, N&/=NH, /C =C «
e H R
fomy tEA
(13.31)

(ttt) CH=CH+H, 24, CH,=CH,
TR pECic

(13.32)

(tv) CH,-C=CH+H,—E;CH,-CH=CH,

e W
(13.33)



376

1 39 TR W Fd i gAEee Ee
Fal? o W # qfe ¥ fau Fro @i

2, Ut domEel ¥ ¢ Yeha RS (R-X) H
dretelt el (SE-Qeete § forer dofrm
TREIREE) W SR W TR FE W I
ava & am % feleH W TR IR 81
sffsman 1 FrEERweHwRT F5d €, R
AR e w1 faelwd B ¥ W @ p-
foeir arfiafiien 61 SEw 21 HF B

] (R e | REe ATy eI El, I

IR 1A T W G o T B B
H H

H H
Iy | N\ /
He - Clpg ReBOH oo
I A Y
H X .
(X=ClBr,J

(13.34)
Tl gy 1w qur dfere wqg € sl
w1 o Pl o ¥ O Fa T § e Relen e
& fo &1 9 5| TR - SEER > wnfE >
T, waftE tfedw aqEl o fag 1@ €-
3° =215
3. ufm Tgteget ¥ « wRtaRs, o 2 Frread
HEA A T 3 Leier A Sufeed @, wfeEe
TgREIgE FEe €1 Wy Sweems R oug @
FTfafiFa FXeh ZnX, N F HATT F6 WHA 30
¥ I8 wfulEa | fadesem w5q )

CH,Br-CH,Br+Zn—-CH, =CH, +ZnBr,
(13.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.986)
4, UFRigielt o el frelem /3 - 12
¥ fofa geey Aftrt #1 A vgfy @
Ao T @1 deniei@ dodw o wgeta
= T T 5% R-OH ¥ wefim w0 ¥ wwi
R=C H,, & {eeleiel 1 R Gerifis ot

R R

F Wy T FH WIE F Th 0] Fi e
g ¥ wew: UM ww 2 9RF e &
Sufefy A UeERE oY ¥ WE W R e
foeifyn 2 ®, o: T6 oufem & Yeemte
T anele Prielanor #8d 8 98 p- foeim
aAfufspen %1 SSTeRu €, FTF TN ~OH w9, B-
e AT W T BRSOA TCY] B Bl

H H

g |
- CB“ CoH- TS0, oy - o, + H,0

L L
H OH
TEAiet

(13.37)

13.3.5 TUTEH

wiifeen Torad
yo sttt SfR o aTemen WeH Wi vt §
Ve | e T § Yem T asw N, e
dkE ww 'ga’ den Y ofieh wEA wEn Al
e A B € wefF T T gl MeW gy
i W R oA Tl TeE T R a g, S o
e, Wy wehE e S-S, Ve
%o ¥ foa 2t ®1 oK o 9fE B & we-wy
U T W A afg Bid &, fmed vl ol
U T W LA W 20 § 30 K 7% &1 915 gt
B e & AW Ot deen Ow qeRe @
i HEEE WA SET A A S gerl
¥ 3= & Bl
I TurEaH
e & W« sEE & Wi B €1 sefhe 3
Trmerss sfafwad geie ¥, fr el C=C
T W Iga Ao IR 1 81 59 A
& wy e gE-ges ety g o @k R
T g faer ufifeerfal § wEe-yoe Wi
sl i & ¢ Tre § ffadien qe
et araeea sifafrad woa §) v W e
arfuftranett 1 Ofire foeRo 59 yHR 2
1, TTEEESSE W e~ Tehd gan fR g
frre, Yofemm opmm <ftem =) Suftafq



BEGIERE

TEEEGNA 9 % TH A F Gwed Hh
YeFd TR ¥ (13.2.2)] '

2. TENA F Ueer- TEhE ¥ WY EE
T S S W S gt TRdees
37 ¥, wells amen g TRt §
Here AR WREE W @ @1 e
TE T HIA-A T SR W W S %
YHfe B % WA gW § W 25
Afferan o1 ITENT STIqar o The o forg
TI 1 TR T RSN T SR oeeE
Were AR 1 IS €, T =i
Fefem e @7 fmin wffaa sk 2
THRT AR Y 3= Fey H w0

@) CH,=CH, + Br-Br—4, CH,-CH
2 2 2 2

i | |
Br Br

1, 2-SEAMIT
(13.38)
(i1) CI-IS—CH=CI-I.2+C1—Cl——>CI-I3—C;H—(‘,;I-IZ
i aa
1, 2- SRR
(13.39)
3, TR feNEEl H HEGH- TEGRT toms,
HCI, HBr, Hl Tkl ¥ S gt U demee
T T TR segel w1 Afuframiear 1 %y 5
WHR ¥ HI > HBr > HCll Tes ¥ faeH &
WHEH % M TESIE eeN3s 1 Waher Wi
TR YFeR dfed &1 T|WEM B W™ g
Tafiw o TR TEhiAl ®1 Saher afafshmell @
W FH3A|
AUft® ueil H HBr ot IR Hehet™ sTRfeRam
i T ¥ (99 Gy W §9E 9 98 8
e) HBr # Ther fhrad TewiTeE Hae
frafafy & 9 R 2
CH, =CH, +H-Br——>CH,-CH,~-Br (13.40)

CH, -CH=CH-CH, +HBr—CH, -CH, - ClHCHa

Br
(13.41)

ar7

IR UeiHl YT HBr ‘T Wehe ( Arahiienh
Fram)

WA W HBr %1 THad 58 am? T899 & TIEa
I 1 99 11 F T e

1 ~CH,~CH-CH,

CH,~CH=CH, +H-Br—s| 2.issin
11 “-CH,-CH,-CH,-Br

1-Smigii
(13.42}
FE WEAME WA 3 99 1869 R #F
afafshenal < = e FT & v o Fad
Wi e, fo AR @ frm s &1 ™
frem & TR, 999 (37 sAfvEds, famer Jacr
Wi B) 1 NF TR A I wEH TG
BT 8, 190 W ERgSH Tt # e w9 ul o
@ FEm & oER SR (1) 2- A arifgg €1
Rl SR & 9 SffEs %1 e TR 3 A
bR Fd oF SNIHIS 1 SR Hi

frafafy ¥ eedl We 9 W Hha £l

feranfefer
FREISH e TOATER] HY 31 ¢, W fgaey W

S FER f&u T FEYEA (Carbocation)
T B ]

3 2 1
H,C—CH=CH, + H—DBr
[
I v

+ _ + _
H.C—CH—CH, + Br H,C—CH—CH, + Br
(&) (&)

UHREIE R Ul i e Pp ol e i
atfirr corft s v )

(1} T ameTed, (B) wahE sEy=ET
(F) F gor ¥ S Tl o6 81 o e -
VI R E S SR, TR 98 Ty A e

) FEEE (F) ¥ Br & REFHT € AR 59
THT Sl B—
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£

+
H,C—CH—CH, —> Hac—cr:H_.CH_.,

Br
2~ FHWE (He 59%)
WY YHTE~ TUEE H Iuefd ¥ STHHMHA
TERH (8- 9H) | HBr 1 WFeH Ui ARRhIE
firm R, 2 &1 Xen Swe HBr % WY B €, HC
TS HI % WY 7 39 Geor fufeE w1 demE
H.UE, GO AT %A 7 g T, 1933 § Ry
feretferanera ¥ ot T ot 39 AR I wiEEE
1 G U9 (Kharach effect)W'HW‘[\?TﬁTmT
F WA WRHERE Taw w8 B

CH,-CH=CH, +HBr ~&%%% ,cy _cp, -
CH,Br

1- ST 2~ FHEH
RS WA, TH-qo® Jaen ety gu
B 2, frwwt feafafy 9= & &

0 0
I I —

() C;H;— C- O-0O-C~CgH,
Wi qUiFEs 0
Il ) 1
) 2CH;- C- O - 2C.H,+ 2C0O,

(1) CeH,+H-Br—",C H,+Br
() CH,~CH=CH, + Br

l .
- 1
CH,—~CH—CH, _
Br CH,—CH—CH,—Br
(=) (d)
FH T Mt v v fgdraes
- TET TR
{v) CH, - CH- CH,Br + H- Br T AL
CH,- CH,~ CH,Br + Br
(@ 3R)

WrEA fagm

HEEA

(v} CH,- ?H— CH, + H- Br—ﬂ .
Br CH,- (IZH— CH, + Br
Br
(379 IEIR)

IR G ) § W s g
yoifir qF-Tereh W1 gEE A et @ g R,
foraer HRU | -HEHET TS 398 & 9§ W S
1 98 v WA @ 99 § R WERES yWe HE)
AU HI & Tehert § W e o €1 9% 59 we
R YR ® fF HCL F Y (4305 kJ mol '),
H-Br ¥ 1S9 (363.7 kJ mol'!) & §or1 ¥ wa&
TS O p, AR-IET 5N fasfem T @
TG HI (296.8 kJ mol ') T sl 5 e &, g
HAEN Ho-HEmh Tgeley T e FH Hi 999
ST W W eoht AR 1Y SR €

FEAT 13,12 ‘

29-1-39 %! HBr o Y e sfifwm 9
T I o A, g T, A ﬁl‘ml \
(1) TEe =) St § (i) WERs %t

; Iufeafy H
[5)

" () CHy=CH-CH,~-CH,-CH,-CH, +H-Br
-1 lwﬂwrsa st

CHB—-CI:H—CHQ—CHZ—CHZ—CH;,

Br |

2R
(if) CH,=CH-CH,~CH,~CH,~CH, + H-Br
lmmsg TfkeR
(‘JHE—CHQ-—CHZ—CHQ—CHE—CHH

Br
|-

4, HeRIR A T WehoTT— TehiA! &t 3¢ WK
TS I ® fipar AeeeRe Fem & STTER
Tt & 9 e e afulwa g tfend
FEESH TEhe ST B



R

0

i
CH2=CH2+H—O—ﬁ—O—-H
0

CHy -~ CH, -0 S0, - OH ##m@1  C,H_HSO,
U BRI W

CH,- CH~ CH,
|
0S0,0H

TSI Tehe
(13.45)

5, 96T T Ao — Twhid, €K Tolfis 31l i
g9 I * Iwfwla § 9@ F WY AT
frammER aifafrar F Urshiel SN 8
CH,
\
C- CH,
a
CHy oy
2-RfEA- 22|
(13,46)

6, NAERUI- TehH 32, T, Wed wefeEw
TR, faerm (4 afmd®) & WY AfaRe
T T TR S &1 Dy WhTe faerm
%1 feeireptor armya w1 W #)

(13.44)

EIEK]

CHy~C=CH, +H,0 .

CH,
2-HfedR

CH,=CH,+H,0+0 25245 CH, - CH,
|

OH OH
-1, 2
BRI
(T )
(13.47)

o] KMnQ,

CHy-CH=CH,+H,0+0 73 K

CH,CH(OH)CH,0H
-1, 2-SRAS
(13.48)

T deRmm i ateEn el DR TR,

379

TN &) H1EA 3 ot o sffaddied B0 §1 S@R
! W, Teoh F Wepla wen W it w
et et R

(CH,),C=CH, MO/, (cH ) c=0 + CO,+H,0

2-AferTd TR
CH,-CH=CH-CH, 9% /%" .54 cooH

SRe-2-§ R I

(13.50)

7, SR STUHET— SR AR ® Tehe O, W
THT s @ ¥ R Zn-H,0 ¥ BM
AR w forma o wve d € s & W
AfufsFa weEm qe FA SR AN H ey
i fufy fifem 50 F o s ® et 2
O\,

CHSCH = CH2 + OS-_) CHS_CH CH2
S ! '

0 —0
T wiiEE
CH,CHO + HCHO

o Ay — Zn+HO
(13.51)

H,C HC o
NN
C=CH;+ 0, — C CH,
H c’l |
Hac 3 0 —_— O
2- AR lZn +H,0
H,G
C=0 + HCHO
7/
H,C
HA-2-3M

(13.52)
8, SEEiEUT— A difeein = dfE qon diaeiE
¥ire § uftfad € o1 Hem o A st 1 3=
T, 39 T a0 SARs w1 Suhetfa ¥ deem w3
T AR WK B 31 T TR W 55, 1] W
Feal £ 56 afafEn B EEEReT el T
FEEM 2
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n(CH,=CH, )} " (-CH, -CH, ),
Tifere
1 G O TgeeE SRE veRE W
n(CH, —CH=CH2]—E-”—WW%CH3 (-CH-CH, -,
EIEiELiE|

(13.53)

(13.54)
e 1 S e & dd, Froffed wder,
Afipeen few, e, W, e qon . Sfee
st & fomfor § fepan e &1 WRTAIGA 1 SO g
% iz, Wieh ®1 wifced] 92 3 Teferd (Moulded)
el & IaEA % fau R W €, g oW
HiicTeitT e gieHEl 1 98q S99 €AR AT TR
o =1 fawg == T R

13.4 TEHTT

U TR TR @t ST eReET B T
Q) e R % He O fened g 21 Uesh
T UEh ™ T g H, TehlE § Iggem TeATYai
F g FW el 3 T WA= G CH, , B
TeHE AU 1 WO wrh TR wn W
Wetfeela 7m @ wafo 1 QEifesiy 1 i sk
aften & Ty iAot samen & w9 A 2§,
W il g qer QEifeens W Rl = St
B! TewTE W FEE AT o g g e ¥
3T 39 900 o FrefAE DR w1 e ofaEl 8

13,4,1 “TAUE AT QHEHGET

A G510 W Teehe UEifesiy o = oF 0 9
o W ¥ eEgded. vsf ¥ 9w tem d
IFTEr U ' A B WO eh TeehtE
T Ueeh & e W d S S € ety Rt
frafa wem fy-omifim oM | $fm = s #)
T A o 5 TSw o W e o g T,
M groft (3.2 § Ky mw

RUICEREC]

3R AT TES TG ®, USSR Qe W ame
Fret T € HeaA B, R s § 9w
gt ¥ (1) Fe-~1-3T (2) FE-2-3HA| fF
3 i fr-amsa w3t feafa o5 wRo w4 s
3 @ U wHEEe fafa qEeE weew €
e THR ¥ OTe T H1 TS B S el 7
st TN Tete (Pt 1A C H, B) % diy
e AT Rl A SEET T TN e % WY
¥ epEfer F0 W Fefaied SEad 99e 8-
Gl IUPAC ¥ITH

1 2 3 4 5
I HC=C-CH, -CH,~CH, T=-1-3T&

1 2 3 4 B
IL. H,C-C=C-CH, -CH, ﬁ?—z—aﬂiﬂ
4 3 2 1
L. 4, C-CH-C=CH
l
CH,

HET-9F 1 @& 11 fefs ameme qon S @
1 U5 [l 9190 11 T 1] STl SHEEe & 99
IR 13,13

Awm%ﬁaﬁméﬁf‘wuﬂmﬁ:
! W= g, W fafay &
- e g fRY W B WAETe Xl 87
T ‘ ;
TEhT S o e WRE 1 AU CH,, .

3- AT | -2

- ¥ R i S T R 8-

' (%) HC=C- CH, - CH, - CH, - CH,
R 1 -2

. (@) CH,-C=C-CH,- CH,- CH,
A2~ T

~ (W) CH,-CH,-C=C-CH, CH,
R332

ol 13.2 Tewsa C H,, , Sl % W 4 LU.P.A.C S

n T A o WEA-gF THT IUPAC MTH
2 CH, HC = CH Uit TUREA
3 CH, CH,-C = CH A teitfestm e
4 C,H, CH,CH,C=CH ¥ deifeef T- -3
4 C,H, CH-C=C-CH, oRHUW Tifeim  Fe-2-a




FEEEICE
b (%) HO=C~CH~CH, ~CH, = . - . |
T CHS R R R ey

(M) CH, ~C= C-CH - CH
- CH,

4-AfAY=-2 -3

. CH,
(@me=c-ciom,
S CH, .

e R R T ey m e

13.4.2 TI-3TE=r Hr \=E=T

TR, UEHEA A0 1 TR 30 8 TN WY
o o 13.6 W wwidt o R

T o Tk ShIs GUAIT] o 914 Y sp G
FaH| & wHeEfy e § HEA-wRR frmemsy
TAW &t WOF T WY H UN sp UHiA FEE
AR ET 3787 & AN FTEEH TN 3 1s HEE
F WY T O, | C-H o oy T

T & ael R’

IS % 0 & HW

T 13,6 ey T qen nay =g Wi TURT @7
Fafty g (¥) o o= (@) n AffErTT
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H-C-C &Y 0 180° &1 B &1 Wald A
T & 9 C-C STAY T T ¥ wee e
p-FeF BN §l TF T WY W 2p FHE TR F
T T €, W WA AR HeE | W
WA % Beq }Y (W) T N o UM A
# t& C-C (farm) sme | C-H farmt amy ao @
C-C (%) sy &Y &

C=C ¥ "y wWHed dy wededt 323
kJ mol? ¥, W C=C Teoray o Wedt 681 kJ miol”
A C-C et Y sy T 348 kJ mol! ITE
B Bl C=C W FewEd WA (120pm), C=C
feemay (134 pm) a9 C-C THa =€ (154 pm)
T N o Bl 31 et RS i o % ey
TR Y HAqTAliETE wRiTe Semer il w T
21 uuRT T Y@ S R
13.4.3 Ta==
1, Fivwam wElyE A
e % Yl Siewan wEee w sfafem W it
¥ U QUEA 98 W ) ki wen e 9@ <R w
I HoHA
H,C-C-H+KOH =0, @

I “RBr s

Br Br ~H,0

CH=CH

TR e HReTH HEEE T A 31 T TR Y
fretfafian sftferan g famm o0 <o W B -

CaCO, -2 Ca0+CO, (13.55)
Ca0 +3C - CaC,+CO (13.56)
feggm Faige
CaC,+H,0 — Cal[OH),+C,H, (13.57)

2. ‘afe FgEerget A

ey TEeeEs wt omhIRew Uewretar wefmm
TRIEEE ¥ FU W T FRRgiEsEw e g
¥ grgr dess & T 7 feifia F | Y
eEE W B €, S SRS % | ITER HW W

e 2
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13.4.4 U

fiferef TpaTersd
TewTE % Wi O, Teehil aen Qehl o WA B
2| v f7 9@ Y, 3T O TR XA qul W
I T A BN ¥ WU e (e #
TR 1 STTERrs T B 1 $60n o1 U5 iy
o B 1 e e e, 5T @ sem au S o
sfsmig BR ¥, W Ffe e SO-eR,
FHEReEANEE 3R Joim § faed B §) 76 e,
FEUH qU1 T SR % W W £
T ToTeH
UEH g I ST Wahfa, 2o U] SERmehieh
arfvferand wefln Fxat &, § 39 TR o
(T ) TERIE o AT TUT— Hifsam 11 o1 HiemEs
(NaNH,) Y& & B €1 4 1o & = sifirfern
FTF TRERGSH OH Ht Afsan tEifears T 3
T YR 1 Afrad uefiT den ven weim e F
T WHeT0T Wi qen U S el B U H vty
Tepfki w1 5P e 81 e 0 § 7 1 Tt Al qen
TR 3 FRO B 27 3T T8 AAG H I € T
T ¥ BIES IS TOHTY] sp WeRa shie o] 9, wei
H sp? W FEA T § a9 WA °§ sp? WawlE
HTE T ¥ IS T &) A & sp UHAA Farn
W wfywan SO (50%) W PR IEY T
THEFpRTeReRG! Bt B 37 9 QuEA | C-H Ay &
N TRl Y, i A A % sp? Heia wae
T T § FIaH o sp? Yol i 1 ger § 7oA
AR e amehita I, Fe 18 qen vl i gem
o Ty ¥ TEESH WA W % w9 d S ¥
Tociftm & < oma: fromfin wel W ¥ w2
BRG] 37y Wbt o B €
HC =CH + Na —» HC = C™Na* + 14H,
wifgmm WemEs
(13.59)

HC=C"Na”+Na — Na'C™=C ™Na' + }4H,

sEHifean VdAEs

(13.60)
CH, -C=C-H+Na'NH; - CH,-C=CNa*

Hifem HiftEe + NH,
(13.61)

g TR/

7% W[ @ A um g R Py @ T

TEST WA ST B €, WY T % W
TESS WHY] 3T el wl SudE arffimamd
w7 Ueed WA E Fw € T vy
T, TR T e A AR T Ry v
fer L §1 -1 - Tl SR-2-3% H TR
fafehan HT R F0 B2 Gk, TehiF qel Toshied
frfafas &7 ¥ sl gpia Suid 2~
() HC=CH > H,C=CH,>CH,-CH,
(i) HC=CH>CH,-C=CH>>CH,-C=C-CH,
() ares Afufwrar- tewE ¥ Premy g
& o: 7w TS, BRiNM, TG oS At
F R o § A wW €1 HeheH S Frefared
w® ¥ = e

H H Z
H I @ — | |
-C=C-+H-Z—-C=C-+Z—-C=C -
IRffeE YA

T g Wehe STIE QG gt ¥
T & T PR R B s TeEE o
Tehe TR HEHIE FaH o SATER 8 ¢ TewEA o
o o S Ry W @ 8-
(1) STEEHENT W TS
HC=CH+H,-2Y/P/M | c=CH, ]-25CH, -CH,
(13.62)

CH, -C=CH+H,-PY/Ed/N ey _CH=CH,]
TrargA wrfi=
—H2,cH, -CH,-CH,
b LEl
(13.63)
(i) RESRL T Hewe

CH;-C=CH+Br-Br— [CH,CBr = CHBr]
1, 2-SEARTEA J’Brz

Br Br
[
CH,-C-CH
I
Br Br

L, 1, 2, 2-3EHEEA
(13.64)
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g Teher TSI b - 1 e B S #

;TR TEgaa & w5 fon v fen e &

(itt) TS TGS 1 WeReTI— TewRA o

FEEH BES (HCL, HBr, HI) & ¥ 39 % Hahed

3 3n cwtems (R o € FET W W g

#em g2 w) T

H-C=C-H+H-Br—{CH, =CH-Br|-"2,

2-siEEdE  CH, ~CHBr,

11- STEAAIEE

(13.65)

CHy- C=CH + H- Br— [CH,- (|: = CH,)

Br
2R

|

Br

|
CH,- C- CH,

Br
2, 2SRRI

(13.66)
(iv) el ol TeheTT— UTh 721 Tehi & Wit
e o < ¥ arfrsof B € otk W @ sfafem
e W ¥ Tews 383K T AFE wohe 1l T
T ST S IURRT H WG & TE A o qY
W B a2

HCECH+H—0H—H§;—;/§—+> CH,=C-H
e -
lwrﬂuaﬂ
CH,-C-H
;
T a67)

CHG-CECH+H—OH%3—£-9 CH,-C=CH,
|

iy O-H

o |
CH,—-C-CH,
I

O
HAA

(13.68)
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(v) SEFIRITOT

(%) s TEreu- orge aRfeRE 3
W B ok TgeEe e Y o
o7l TS el ©, S SR STOpR et e
W CH=CH-CH=CH ¥ IR o 8 R
(-CH = CH - CH = CH-), Wit ffen = wehe 21
fafere ufifefil 4 3 sgoe g & g an ¥
o UifeiEifeeiy #) 59 feed &1 s9aim gefid
ORI & T H T S 81 oY eEn! R e
% fhen To!, 9 a0 gaeE o el

(€) ed SEFoE0- UUET I O e
e W 873K W Weifeq &M W IR TwA
TR B S ¥ URA F AR 0] ageiga
B A W €, S el o, W, el qen
SF FECE AT % TS 3] 21 7€ (eihen
ARl F WAfew G § Rl e & fog

wetem 9y 2
CI'D H Iﬁﬁﬁ\ﬁ
00
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SUGGESTED COMMONWEALTH DIRLOMA
IN EDUCATIONAL STUDIES

This is an outline in general terms of a suggestion that there might be
established a Commonwealth Diploma in Educational Studies. A favourable
reception of the proposal in principle would be followed by detailed
planning in consultation with interested Commonwealth countries.

2. Throughout the Commonwealth adequate provision 1s made for
professional qualifications to be obtained through full-time courses but
there is an increasing number of educators being offered short-term study
periods at home and overseas for which no recognised award 1s received,
These study periods take various forms: a three-month course at a
university or another academic institution, for example, a practical
attachment to an education authority, or a period of specialist training with
a commercial firm., In most cases, although the experience is relevant and
personal competence has been improved, there are no means through which
credit can be given as a first step towards a recognised qualification.
Home countries find it difficult to relate the study programmes overseas to
the locally accepted framework of qualifications and to evaluate them for
increments or promotion. The provision of an award based on acceptable
standards would give positive guidance to Governments and meet the
expectations of individuals.

3. Such an award would also seem to fit 1n well with the new pattern of
the British Commonwealth Study Fellowship programme which provides for
an increasing number of short-term Fellowships not leading to named
qualifications.

b The proposed scheme represents an attempt to initiate new methods of
providing recognition for short-term professional courses taken by those who
for various reasons are unable to be released for periods long enough to
gain a conventional qualification. Such people would be able to follow a
series of short courses or attachments in institutions and organisations
throughout the Commonwealth suited to their personal and professional
growth and particular national requirements knowing that they could
eventually gain official recognition.

5. To meet this need 1t 1s suggested that there might be established a
Commonwealth Diploma in Educational Studies, based on a system of credits
awarded for the successful completion of a series of short courses or )
attachments taken in any part of the Commonwealth over a period of 10
years. This 1s an adaptation of a pattern used successfully by some

Commonwealth universities and the Cpen University in Britain and might
be implemented along the following lines.

6. A short course (unit) would normally be the equivalent of one term of
10 - 12 weeks, and three units would be equated to one year's full-time

study. Each unit successfully completed would gain credits towards the
aggregate necessary for the Diploma.

7. The Diploma would be taken in two parts. Partl would comprise the

short courses and attachments (units 1, 2 and 3); Partll would be a
practical application in the home country of the experience gained (unit 4).
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8, Each of the units in Part 1 would be worth 3 credits making a total
of 9 and the unit in Part Il would gain 6 credits. A final total of 15 credits
would qualify candidates for the award. In order to receive the neces sary
credits evidence would be required from institutions to show that:

a) the assignment was relevant to home needs;
b) the quality of the work was of the required standard;

c) the applicant had demonstrated an ability to identify and

analyse problems, investigate evidence objectively
before reaching conclusions;

d) the applicant had benefited personally and professionaly
from the experience.

9. Supervisors responsible for the programmes for each unit would
report on the qualily of the applicant's work and on this evidence credits
would be awarded.

The emphasis would always be on the relevance of the programmes
to particular national needs and the quality of the applicant's contribution
rather than on a set sequential content.

10. The organisation to administer the scheme could take the form of:

a) a Council - responsible for policy, arbitration and
granting the Diploma;

b) an Advisory Panel - to advise the Council on academic
and professional matters;

¢) an Executive Committee - headed by an Academic Registrar,
responsible for the administration and operation of the scheme.

11, Applicants who wished to be registered for the Diploma would
normally have to be recognised by their own countries as professionally
qualified with 5 years' experience before the first unit. No other
qualification would be required for registiration. The subsequent ability of
candidates to meet the required standards would be the main criterion and
would ensure the quality of the Diploma.

12, Ten years would be allowed for the completion of the programme and
experience could be considered retrospectively 5 years from the initial
application to a maximum of 6 credits.

13. Initially the scheme could be administered from the Commonwealth
Secretariat through the Registrar and Council at little exira cost to the
present budget.

14. This proposal could be the beginning of a new Commonwealth
approach to the whole problem of further professional training programmes
and might prove applicable to areas other than education. It could

mitiate a more flexible pattern to meet national and personal requirements
through relevant short courses. Countries would not be deprived of key
personnel for long periods and at the same time professional development
could be maintained.

177



COUNTRY PAPERS

TEACHER EDUCATION IN AUSTRALIA

Until quite recently students preparing to be teachers in
government schools in Australia were prepared, 1n each state, in either g
university or a state teachers college.

The universities were, traditionally, the institutions in which the
majority of teachers of academic subjects in secondary schools were prepared,
The normal pattern of preparation involved the completion of a first degree
in ithe academic area which the teacher would profess in schools followed
by a one year course leading to a Diploma 1n Education. The universities
in some state often relied very heavily on nearby teachers colleges to
provide courses 1n teaching "method" and for the placement and supervision
of students 1 schools for "teaching practice". The universities have, for
the last decade or so, been jomntly supportied [1nancially by State and Federal
Governments and course 1n teacher educatfion have been so supported.

The state teachers colleges have been, traditionally, the institutions
which prepare teachers for the public primary (elementary) schools of the
state. In addition many of them have provided for the preparation of
specialist secondary teachers in fields not provided by universities - art,
music, physical education, industrial arts and home science. The course
usually consisted of concurrent studies of subject matter, educational theory
and teaching methods with periods of practical experience at intervals
throughout the period of training. Recently this has been extended to all
states to a three year minimum period. In the colleges this applied to most
courses though in some secondary areas for which there was no university
equivalent such as Art or Music, four year courses were provided. Further,
to meet the needs of an expanding secondary school system (expanding not
only because of population growth but also because students are remaining
in secondary schools longer) many colleges were called on by the State
Education Departments which administered them to provide courses for
teachers of the "academic" subjects in the secondary school.

Because public primary and secondary education has been consti-
tutionally the province of the states, the colleges were funded directly by
state governments and were controlled by the States' Departments of Educa-
tion. The degree of academic and administrative control varied from state
to state but none avoided the criticism that in comparison with the
universities they were more narrowly based, more dedicated to producing
the type of person who should teach or the type of person who the employer

(the department) wanted and hence 1t would be an improvement were they to
be freed of their departmental ties.

From the early 1960's as the result of government decisions on the
recommendation of the Martin Committee, a new type of tertiary institution
has begun in Australia. These are the colleges of advanced education which
are seen to be no less demanding academically than universities but to be
interested 1n vocational preparation rather than academic research.
Although these colleges began most strongly in the area of industrial
technology and in some states have retained this character, in other states,
particularly in the regional or provincial colleges, they have developed
with a large proportion of their work in teacher education.
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Though these colleges are usually controlled by a body which is
responsible for seeing that they provide courses which meet the states
nyocational needs”, they are {ree from the state department and from the
tradition ithat they are interested particularly in one kind of teacher.

Because of their orientation to vocational preparation, vocational courses
including teacher education courses are planned as an integral whole whether
for secondary or primary teachers, The implications of their advent on the
teacher education scene will be referred to later.

These colleges like the universities are funded jointly by the
stale and federal governments,

The majority of students 1n universities, state teachers colleges
and colleges of advanced education are destined for the state's teaching

service but some students are prepared for independent schools and some
for overseas countries,

As well as the state funded colleges there are about 20 non-
goverrment teachers colleges - most of these are small in relation to state
teachers colleges or colleges of advanced education. The majority have been
established by the Catholic Church to provide ieacher education for the
Catholic Education Service but some provide for other independent schools.
As well as the Catholic Colleges, the next largest group would be the
schools preparing pre-school teachers for schools run by the various pre-
school associations 1n the states.

Like so many countries, Australia has within recent years had
a number of reports on post-secondary education including teacher education
which have influenced action in relation to the provision of teacher education
programmes, 10 these have been added a number of reports dealing with
education in the schools and these also have had an influence in teacher
education. When one adds the long discussions which have taken place in
Britamn and North America on the development of teacher education programmes
to the growing public awareness of the need for larger numbers of highly
qualified staff 1n schools in Australia the fact that teacher educators see
themselves 1n an era of change 1s understandable.

The directions in which teacher education seemingly is proceeding
may be examined under a number of headings.

Fimancial Support

Prior to acceptance by the Commonwealth of the Murray Report
recommendation that University education be funded jointly by the State and
Federal Governments, the situation was simple. The state funded university
and state teachers colleges, the colleges of advanced education had not been
born and the non-state colleges were funded independently.

With the Commonwealth and states' assumption of joint funding of
university education a division appeared to occur in that while teacher
education 1 umiversities was funded, that in state teachers colleges was not.

The basis for this division was presumably that the state teachers
colleges provided for the needs of the state teaching service in meeting its
constitutional responsibility for compulsory schooling. The universities had
wider tasks which were of national rather than state significance and hence
within the province of the Commonwealth. The Federal Government had
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recognised the need of the states for assistance in developing teacher
education institutions and from 1967 made grants to the states for capital
works without the requirement that the states match these grants but on the
understanding that some of the places so provided would be for students
not obligated to state service.

With the advent of the colleges of advanced education whose
teacher education programmes were funded automatically with other programmes
from 1970 onward, the ancmaly that state teachers colleges alone of the
teacher education colleges were outside federal funding provisions was
recognised. The Federal Government has now offered to support,in the
same manner as colleges of advanced education, state teachers colleges
provided that they are moving toward independence from the state authorities,
The preference of the federal authorities that teacher education be carried
out 1n stitututions preparing students for other vocations has also been
reiterated, The implications of these policies for the administration of

state teachers colleges will be examined when the admimistration of colleges
is examined.

At the same time, in line with the Federal Government's policy of
providing greater assistance to pre-school education, the same offer has
been made for the funding of pre-school colleges under advanced education
auspices. The movement of these colieges from the control and administration
of the agencies which control them at present to a form of government which
satisfies the policies of the various states for the government of colleges
of advanced education has yet to be developed.

Administration

While there has been growing pressure for the Federal Governnent
to fund teacher education in state teachers colleges there has also been a
movement to separate the state teachers colleges from the States' Departments
of Education. The close relationship between the training authority and
employer was seen by its critics as preventing the colleges from developing

courses which might be considered truly tertiary rather than an expression
of the needs of the employer.

These two movements have now come together in that the latest
Federal Government offer to fund teachers colleges is conditional on '"the
colleges moving to independence of the state departments of education'.

In some states the movement has been to government by a
corporate council in the same manner as colleges of advanced education and
the state teachers colleges are to all intents and purposes to become
colleges of advanced education with a single purpose - that of preparing
teachers rather than providing a variety of educational courses. In these
cases a regulatory body regulates the development of courses to meet the
community need, approves the standard of courses and the awards to be
gained upon successful completion of the courses.

In other states the state teachers colleges have formed a parallel
system to the universities and colleges of advanced education and have a

b]C;dy at the state level which performs the regulatory functions mentioned
above.,

Whatever the arrangement regarding state teachers colle ges as

colleges of advanced education or as separate colleges, the movement away
from state departmental control is clear,
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The 1mplications and administrative consequences of this have not
et been developed but there are a number of immediate implications. The
first of these is that machinery be set up to encourage, indeed ensure the
preparation of a teaching force of sufficient size and appropriate skill to
meet the needs of a state education policy.

The state departments whose responsibility it is to develop policy
in relation to curriculum and school organisation must have avenues whereby
their needs are brought to the knowledge of the institutions preparing
teachers. In most states this is done by the regulatory body which looks to
the development of courses and places the department's needs alongside the
needs of the state for other courses and other vocations. Equally the
mstitutions will seek to develop new courses which meet needs as they see
them or use expertise which they possess and these aspirations must also be
fitted into the states' capacity to support courses and to make priorities.
While the states may, and do, seek the further development of courses which
will produce teachers who are skilled in the task of teaching Aboriginal
children, the children of migrants and the physically and intellectually
handicapped, these have to be matched with the states' need for teachers
with skills in the teaching of new courses in the secondary school which
are designed to meet the needs of the student who stays longer at school
but does not aspire to tertiary education and the need for teachers with
skills in teaching a growing pre-school population. All these needs have
to be measured against the states' ability to provide these courses and
courses for scientists, engineers and accountants, While the close
control of training and employment may have had some advantages, the new
arrangement allows teaching to stand with other professions in competition

for resources.

There 1s in Australia growing support for the view that it is
advantageous to have a teacher prepare in an institution which has students
preparing for other careers. There is the contrary view that the sense of
professional commitment and the greater integration of course content, which
is possible in single purpose colleges, make these preferable. There is
little empirical evidence either way though research is being conducted on a
nation wide basis to define, if nothing more, the patterns of teacher education

courses 1n the institutions.

Within the institutions the movement away from the control of the
state department has, along with the general world wide movement for greater
participation of staff and students in decision making, brought changes in
the 1internal academic structure. While the process is far from complete
there are probably no institutions where staff are not involved in the
academic government of the institution and few, if any, where students are
not similarly involved. TFor example most of the governing councils of
the colleges will, when independent, have student members.

The increase in the number of institutions preparing teachers,
and movement of these institutions away from close contact with state
departments bring some problems in the recognition of qualifications.
Whereas each state formerly employed a majority of teachers from teachers
colleges which it controlled or umversities with which it had close contact
by reason of the participation of teachers college staff in the universities'
Programmes, it will now employ a majority of teachers prepared in
institutions over which it has no direct control. A community which compels
children to attend school must be interested in the quality of the teachers it
must provide. The registration of teachers has become a matter on which
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discussions have taken place both in teacher organisations and within
departments, with the result that a growing number of states are legislating
to require teachers to be registered and to meet the qualifications necessary
for registration. The machinery differs in that one state has separate
registration authorities for different kinds of teacher (primary, secondary,
technical) while others have provision for one body to maintain a register

of a number of classes of teacher. The purpose is clear: the employer
must be able to employ a teacher knowing that his qualifications have been
scrutinized and that they meet appropriate standards.

Courses

There has long been a recognition that courses for the education
of teachers have four elements which contribute to the development of the
person who 1s regarded as a teacher.

The first relates to the academic development of the teacher-to-be,
He 1s expected to have a minimum level of academic competence in the subject
or subjects he wishes to teach as well as the academic skills to add to that
knowledge; preferably, he should have pursued the study of some area of
knowledge to the depth which 1s to be found 1in a person with a degree of
specialization 1n the field, Traditionally this has been regarded as being
accomplished, either by gaining a degree from a university before undertaking
teacher education or, for those under undertake courses i1n teachers
colleges, by taking academic courses concurrently with studies in teaching
theory and practice. More and more the necessity for relating the academic
work to the remainder of the course is being examined. The 1mplications
for curriculum construction of greater understanding of the basic structure
of a subject are leading some teacher educators to the belief that this part
of the teacher's preparation might require courses, which are no less
rigorous, but which give different insights into the subject matter than those

required for academic research in the field or in a vocation other than
teaching.

Secondly, the study of the theoretical basis of teaching is an
essential part of the teacher's preparation on which he bases the activities
he performs with his pupils. This element 15 usually carried out 1n a
course (or courses) with the academic title "Education". The nature of the
subject Education has varied a great deal from place to place and time to
time and a good deal of examination is going on among teacher educators as
to what constitutes Education and how, from 1ts study, principles for class-
room practice might be best developed. Typically, Education courses are
an amalgam of the contributions which philosophy, psychology and the social
sciences may make to the problems of learning andteaching.

From these courses the third element emerges - the introduction
of the student to the approach and teaching methods applicable to the subject
and the pupils he teaches. This is attempted through courses in teaching
methods, demonstration lessons and practice teaching, all of which may be

considerably assisted by the use of audio-visual techniques for 1llustration,
critical examination and recall,

From the second and third element two areas of concern have
emerged. The first concerns the most appropriate ways of bringing a student
into contact with desirable classroom models. This in turn brings problems
for, too often, the student see the solution of his classroom problems in
the imitation of the models he has been shown rather than in the basic
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theoretical considerations from which the model has been developed and this
ndicates the second area of concern and one on which the South Facific
Assoclalion for Teacher Education has spent one of 1ts annual conferences.,
It 15 the problem of the integration of theory and practice and in turn the
relationship between course work and experience in the schools.

The 1impact which a necessarily more flexible access to the schools
will have, when the numbers of students are growing faster than the school
systems, 18 clearly one of the side 1ssues to be solved.

The fourth aspect of teacher education 1s the development of a
student as a person who 1s a lteacher: -

- the sort of person whose own value systems are enough to
allow his pupils to develop other values which he recognises
as valid but which he could not hold and perhaps might wish
that his pupils did not hold.

- the sort of person who possesses sensitivity for others,
particularly children.

- the sort of person who can communicate easily with others
and present or develop logically and clearly what he has
to teach.

Obviously greater participation in decision making in the teacher
education 1nstitutions will help the development of this maturity, but once
more the assertion 1s made that an institution which has as 1ts sole task the
education of teachers is able to achieve this more readily than one with
responsibilities to other callings.

As a result of the realisation of these changing problems there
has been a great deal of experimentation with teaching techniques in teacher
education courses and concomitently experimentation with methods of
assessment of student achievement, which replaces the traditional
examination system in the courses.

State schools 1n Australia have been part of a centralised system
adminmistered by a central state department and using centralised
curricula. Though the latter have provided the teacher with increasing
freedom, other factors will tend to accelerate the process. The sheer size
of the operation 1n the larger states has meant that in recent years
management decisions about schools, teachers and pupils have had to be
brought closer to the schools., This process of decentralisation has brought
nto question the appropriateness of having decisions other than management
brought closer to schools.

Obviously this movement will have consequence for teachers and
the teacher education institutions.

In-Service Education

The 1n-service development of teachers will change with the
change of government of the teacher education institutions. No longer can
the state departments expect the student to be prepared to be sympathetic
to or knowledgeable of 1ts particular approaches or methods. Asa result,
as well as that form of in-service education which provides for the
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continued professional growth of the teacher, greater emphasis will be placeg
on the introduction of the new teacher to the ways of the department which
employs him in order that he might become part of a team and recogmse the
degree of professional freedom open to him to practise his profession and
influence the practices of others.

REPORTS OF SIGNIFICANCE IN TEACHER
EDUCATION IN AUSTRALIA

Report of the Committee on Australian Universities
September 1957 (Murray Report)

Tertiary Education in Australia - Report of the Committee on the
Future of Tertiary Education in Australia to the Australian
Universities Commission

3 Vols - 1964 - 65 (Martin Report)

Academic Awards in Advanced Education - Report of the Commonwealth
Committee of Inquiry

June 1969 (Wiltshire Report)

Report of the Inquiry into Salaries of Lecturers and Senior
Lecturers in Colleges of Advanced Education

September 1969 (Sweeney Report)

Education 1in South Australia - Report of the Committee of Inquiry
into Education in South Australia

1969-70 (Karmel Report)

Report of the Committee apppointed to review teacher education in
relation to the needs and resources of Queensland and to make recommenda-

tions on the future development of teacher education ("Teacher
Education in Queensland')

1971 (Murphy Report)
Report of the Board of Inquiry into Certain Aspects of the State
Teaching Service - Victoria .

September 1971 (Southwell Report)

Report of the Committee of Inquiry into Teacher Education (N.S.W.)
September 1971 (Bell Report)

Report on the Commonwealth Role in Teacher Education
February 1972 (Senate Committee Report)

Report by a Committee of Inquiry appointed by the Secretary of
State for Education and Science, under the chairmanship of Lord
James of Rusholme (Teacher Education and Training)

December 1971 (James Report)

Teachers for Commonwealth Schools
July 1972 (Neal/Radford Report)
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TEACHER EDUCATION IN ENGLAND AND WALES

The present organisation of the education and training of teachers in England
and Wales derives from the reforms instituted following the publication of the
McNair report in 1944. Area Traimng Orgamsations (ATO's) based on and
administered by some 20 universities exercise regional re sponsibility for the
co-ordination and supervision of teacher training within the Government's
overall policy for teacher training and supply and recommend successful stu-
dents to the Secretary of State for recognition for qualified teacher status.
The ATO's consist of representatives of the interested parties: the univer-
sities themselves, the colleges of education and other training institutions,
the local education authorities and voluntary bodies who provide the colleges,
and the teaching profession.

The basic framework has endured for more than 20 years but it has been
required to contain formidable changes and developments not foreseen when
the ATO's were set up. Chiel of these has been a massive increase 1n the
magnitude of the operation particularly in the 1960's, occasioned by an
increase 1n the birthrate which added one million children to the school rolls
in the period 1961-71, whilst in the same period school staffing standards
were improved from a pupil/teacher ratio of 25.3 :1 in 1961 to 22.6 :1 in
1971. Early in the 1960's the decision was taken to extend from 2 to 3 years
the mimimum period of post-18 higher education and training necessary to
attain qualified teacher status. To attract older people to the profession,
courses for mature entrants were developed and some 20% of new teachers
are now drawn from this source. Since 1967 4-year courses for college of
education students of high academic and professional potential have been
developed, leading to the award of B Ed degrees; about 10% of entrants to
such colleges now qualify for this award. In recent years increasing numbers
of university and polytechnic graduates have sought one-year professional
teacher training courses, so that about five thousand of them were admitted
to colleges of education 1in 1972 in addition to an equal number training jn
university departments of education. These graduates, whether trained in
university departments or colleges of education, may be prepared for teach-
g in any part of the age range. To accommodate all these developments the
number of training places was multiplied almost threefold in the decade, the
capacity of existing colleges of education was expanded, new colleges were
founded and departments of education were formed in some of the polytechnics
created 1n the 1960's.

Despile these achievements, and perhaps partly because of them, there
developed during the late 1960's an 1insistent and growing concern about the
structure and content of teacher training. This concern focussed particularly
on the monotechnic nature of colleges of education, their comparative 1solation
from other institutions of higher education and the fragmentation of courses
inherent in their dual function of providing both personal higher education

and professional traimng for their students. A Select Committee of the
House of Commons began a major study of the content, structure and organis-
ation of teacher traimng in 1969; in 1970 the Area Training Organisations
were asked to undertake a thorough review of their own courses and organis-
ation; and late in the same year the new Government appolnted a Committee

of Inquiry under the chairmanship of Lord James of Rusholme, Vice-
Chancellor of York University. The Committee's terms of reference required
them to recommend what should be the content and organisation of teacher
training courses, whether a larger proportion of teachers should be educated
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with students who had not chosen their careers or had chosen others and, in
the context of their recommendations on these 1ssues, what should be the role
of colleges of education, polytechnics and other further education institutiong
and universities in the training of teachers.

The Committee was unusual in that it was small; 1ts 7 members, with one
exception full-time, were all practitioners in aspects of education relevant

to teachers and their professional traimng; they had available to them a mass
of evidence and data already accumulated as the result of the preceding
enquiries, to which they added oral and written evidence particular to their
own; and they reported in January 1972 a year after being set up. Their
report gave rise to energetic public debate which was followed by intensive
and comprehensive consultations between the Secretary of State and officers
of the Department of Education and Science with representatives of the many
interests involved. These discussions established a large measure of agree-
ment about the objectives of teacher education and traiming and the means to
achieve them. The achievement of this consensus was the frumt of investigation,
debate, report and consultation extending over a period of years. The pro-
cess culminated in the 1ssue by Government 1in December 1972 of a White
Paper (Cmnd 5174) "Education: A Framework for Expansion" which incor-
porates in a wide-ranging statement of policy for education [or the next 10
years decisions about the future development of all aspects of teacher training
and the institutions in which it 1s provided.

The Government's objectives and the action proposed to implement them are
as follows:

1. A large and systematic expansion of 1n-service training

Teachers will be released from normal duties for the equivalent of
one term in 7 years to participate in further professional training. It 1is
expected that the actual takeup of this new opportunity will result 1n 3% of
the teaching force being absent on secondment at any one time. It1s aimed
to achieve this level of provision, which represents a fourfold increase in
present arrangements, by a phased programme attaining full operation by 1981.

2. A reinforced process of induction 1n the first year of service

The Government believes that a teacher on first employment needs,
and should be released for one fifth of his time to profit from, a systematic
programme of professional imitiation, guided experience and further study.
Furthermore he should work to a lightened timetable so that altogether he
might be expected to undertake three-quarters of a full teaching load. During
his first year of service a teacher will, by virtue of his init1al training, be
qualified but will be subject to probation; on successful completion of the
probationary year he will become a "registered teacher". To support and
guide probationary teachers in their schools, professional tutors will be
designated from among experienced practising teachers. Professional
centres, based mainly on existing training institutions and teachers centres,
will be established to provide the in-service traimng for which probationary
teachers will be released. Such an innovation will require complex adminis-
trative arrangements as well as the development of appropriate training pro-
grammes for professional tutors and probationary teachers. It 1is intended to
introduce a national scheme in the school year 1975-76. In the meantime a
series of 4 pilot schemes, designed to explore the problems implicit in the
new arrangements and to indicate solutions to them, is to be mounted. These
2 elements in the Government's new strategy will be costly in manpower and
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money. By 1981 in-service training and induction will together require about
90,000 more teachers than would otherwise be needed and are likely to cost
about £55 mllion annually at 1972 prices. Nevertheless they are regarded as
4 necessary 1nvestment i1n the future quality of the teaching force.

3, A progressive achievement of an all-graduate profession

The Government strongly support the promotion of new 3-year courses
incorporating educational studies so designed that they will lead both to the
award of a B Ed degree and to qualified teacher status. The degree will
normally be awarded at ordinary level with the assumption that a proportion
of students who attain a sufficiently high standard could, if they so wished,
continue for a fourth year to take an honours B Ed degree. The normal entry
standard will be the same as for umversities and the academic content would
be no less rigorous than that of existing degree courses. The length of the
college year will permit the inclusion of at least 15 weeks supervised practi-
cal experience 1n a 3-year course. It 1s expected that the award will be
validated by the umiversities or by the Council for National Academic Awards
and discussions are now proceeding within these bodies to examine in detail
the 1mplications of degree courses with the characteristics described.

The introduction of new B Ed courses of this kind will not immediately lead

to an all-graduate entry to the profession since not all applicants have nor are
likely 1n the next few years to have the necessary umversity entrance
qualifications. For the time being, existing certificate courses will need to
be maintained for those with lower entrance qualifications, though in diminish-
ing numbers; exceptional students following certificate courses should be
enabled as at present to transfer to B Ed courses at an appropriate stage.

But the combination of a supply situation which, though related to still further
umproved staffing standards, promises to be a good deal easier in the next
decade than 1n the last; the rising number of graduates seeking professional
training; and the introduction of B Ed courses on this new pattern constitutes
a long step towards the Government's ultimate aim of an all graduate profession.

b, Improved training of further education teachers

The Government accepts that a much higher proportion of teachers
in further education than at present should receive 1nitial training either
before or after taking up appointment and that they should have opportunities
for further training later in their careers. There are many complex issues
which remain to be resolved in consultation with those concerned.

5. The full integration of the colleges of education into
the family of higher education institutions

The Government expects to provide by 1981 for an annual entry to
higher education courses from within Great Britain of the order of 200,000
students, representing about 22% of the age group then aged 18. This figure
compares with 7% in 1961 and 15% in 1971 This expansion will be achieved
for the most part by further development of universities and polytechnics but
colleges of education are intended to make a contribution to the growth.

During the period up to 1981 the number of places in colleges of education

and polytechnics required specifically for teacher training will, 1t1is estimated,
decline from the present 114,000 to something of the order of 75,000-85,000.
This number of places will provide for a teaching force which will continue

to grow so as to achieve by 1981 staffing standards 10% better than those for
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1971, and at the same time produce the additional teachers necessary to alloy
the full application of the Government's policies for 1n-service training and
the induction year. To make good the places not required for the imitial or
1n-service training of teachers and to participate in the general expansion of
higher education, colleges of education some singly other_s by amalgamation
with neighbouring institutions of higher or further education will broaden the
educational basis of the courses they offer. Besides intending teachers they
will admit students with other educational and professional objectives. One
sigmficant contribution to the expansion of opportunities in higher education
which they along with other higher education institutions are expected to
make will be to develop 2-year courses leading to the Diploma in Higher
Education. This new qualification will cater for students of umiversity calibre
and will be equvalent in 1ts intellectual demands to the first 2 years of a
degree course. For some students it will represent a terminal qualification
on the basis of which they will enter employment; for others it will be a stage
in their progress to a degree taken by a further year's study immediately or
after an 1ntermission of some years; for others again it will constitute the
educational base for professional traiming for a variety of vocation.

By providing other courses than those for intending teachers colleges of
education will manifestly change their monotechnic nature. They will become,
by function, indistinguishable from other institutions offering advanced
courses, and thus unmistakably members of the higher education famly.

6. Improved arrangements for the control and co-ordination
of teacher training and supply, both regionally and nationally

Colleges will continue to seek validation of the courses and awards
they offer from existing validating bodies, the universities and the Council
for National Academic Awards. Professional recognition of teachers, which
1s at present conferred by the Secretary of State on the recommendation of
ATO's will require the creation of a new machinery, not yet determined, 1n
which the members of the teaching profession should have a major though not
exclusive role. The promotion, co-ordination and supervision of in-service
training, the improved systiem of induction, the allocation of teaching practice
places and the distribution of teacher training courses, in number and kind,
among higher education institutions, will fall to new regional committees
which will in due course replace the existing ATO's. The membership of these
committees will reflect the interest in the education and training of teachers
of the local education authorities, the training institutions and the teaching
profession. They will have no executive or financial responsibilities for the
services they co-ordinate; these will remain with the local authorities and
training agencies, who will need to make appropriate arrangements to meet
the costs of the increased services. Because of the impending reorgamsation

of local government it 1s not expected that the new committees will be formed
until 1975.

For all those involved in the education and training of teachers in England
and Wales the 1970's will be a period of intensive innovation. Institutions
have to be reorganised to undertake new roles, a new system of regional’
co-ordination has to be developed, new and expanded services for teachers
initiated, Curriculum development and research programmes are in train
and more will be required for the design of new courses to achieve objectives
as diverse as a rapid expansion of nursery education and the creation of a
corps of professional tutors. In all this the many partners to the enterprise
have each to make a full and fair contribution. Developments during the past
ten years have provided for all the partners' experience of, and the inculcation
of attitudes towards, change and innovation which will be fully exploited 1n the
achievement of the challenging and far -reaching plans for the next decade.
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TEACHER EDUCATION IN SCOTLAND

Qualification and Registration with the General Teaching Council

1. Anyone who wishes to hold a permanent appointment as a teacher in
a primary or secondary school (Education Authority or grant-aided) must
successfully complete a course of pre-service training in a College of
Education and register with the General Teaching Council for Scotland. The
Council, a unique innovation in the administration of teacher education was
constituted under the Teaching Council (Scotland) Act 1965, and is the
principal advisory body to the Secretary of State for Scotland on all matters
concerning the training and supply of teachers. There are 49 members of
whom 30 are elected members {rom the teaching profession including repre-
sentatives from Colleges of Education, Further Education Colleges and
primary and secondary schools. TFifteen members are appointed from such
bodies as the Association of Directors of Education, the universities, and
the churches, and four are members nominated by the Secretary of State.

2 The Council has the general functions of keeping under review and
advising the Secretary of State on standards of education, training and fitness
to teach of those entering the profession, of maintaining a register of qualified
teachers and of making recommendetions on the supply of teachers (except on
matters of salary or conditions of service). 1f the Secretary of State is un-
willing to accept the Council’s advice or recommendations he is obliged under
the 1965 Act to publish a statement setting out the Council's views and his
reasons for not accepting them., The Act imposes a duty on the Council to
keep itself informed of the nature of courses offered in the Colleges of
Education, For this purpose it may appoint persons to visit colleges on its
behalf and it has done so in the form of a Committee of Visitation drawn from
its own membership. These visitors report to the Council on the general
content of, and arrangements for, the courses in the colleges but may not
interfere with the teaching or with the conduct of any examination. The
Council is empowered however to make recommendations to governing bodies

on changes that might be made in general content or arrangements of the
courses.

3. The Council has both an Investigating and a Disciplinary Committee.
Where a registered teacher has been convicted of a crime, the nature of which
implies that he has been guilty of infamous conduct in a professional respect
or where a question arises whether the conduct of a registered teacher
constitutes infamous conduct, the case is consicered by the Investigating
Committee in the first instance. If it decides that the teacher was guilty of
such conduct the case is referred to and considered by the Disciplinary
Committee which has the power to remove a teacher's name from the register
if in its opinion he has been guilty of professional misconduct. There is a
right of appeal to the Court of Session,

4. The pattern of training courses is governed by the Teachers
(Education, Training and Registration) (Scotland) Regulations 1967 which
provide for three distinct qualifications in the fields of primary, secondary
and further education. A student who successfully completes a course leading
tc one of these qualifications is recommended by the governing body of the
College of Education to the General Teaching Council for registration as a
teacher. On application to the Council he is entitled to provision al regis-
tration; full registration is accorded on the basis of two satisfactory reports
from his headteacher. The normal period of probation, which is supervised
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strictly by the Council, is two years. The range of ed'ucational quali-
fications acceptable for entry to training and the duration of the course at
the Colleges of Education are both goverred by regulations drawn up by

the Secretary of State on the advice of the General Teaching Council; the
content of each course provided in the college is determined by the Principal
of the college on the advice of the Board of Studies.

The Colleges of Education

5. The ten Scottish Colleges of Education are constituted and assigned
functions under the Teachers (Colleges of Education) (Scotland) Regulations
1967. Their governing bodies are independent both of the education author-
ities and of the universities although their membership includes representa-
tives of both., The Secretary of State's aim has been to secure as wide as
possible a representation of interests concerned with the education and train-
ing of teachers and to this end has ensured that the governing bodies include
members of the staff of the college, teachers in schools who are elected by
their colleagues, representatives of the churches, anc., to cover the general
public interest, nominees of the Secretary of State. Each college has a
board of studies comprising, in addition to the Principal, all holders of
appointments of principal lecturer and above as well as a number of junior
lecturing staff. The inclusion of students on both Boards of Governors and
Boards of Studies is at present being considered. Co-operation among
colleges is secured through the Joint Committee of Colleges consisting of the
Chairman and Vice-Chairman (the Principal ex officio) of the governing body
of each college. The regulations define the functions of the Joint Committee
as being "to facilitate the exercise by the colleges of their function and the
process of consultation on matters of common interest'". It meets about twice
a year but has a Sub-Committee, the Committee of Principals, which usually
meets once a month, The Secretary of State keeps in touch with the Joint
Committee and the Committee of Principals through the appointment of two

assessors, an administrative officer of the Department and one of HM Chief
Inspectors of Schools.

Training Courses

6. As has been said above, distinctive courses of training are provided
for students who intend to work in one of the three main sectors - primary,
secondary or further education. The nature and length of these courses are
influenced by the educational attainments of the students at their point of
entry to training. For students who have come direct from school the courses
involve both professional training and a continuation of the students' own
general education. In the training of graduates and specialist diploma holders,
prominence is given to professional studies; for those training for a quali-
fication to teach in secondary or further education emphasis is placed on the
methodology of the teaching of their specialist subjects. Apart from the
course leading concurrently to a degree and to a teaching qualification for
secondary work established in September 1967 by the University of Stirling,

all pre-service teacher training in Scotland is undertaken by the ten colleges
of education.

Prim